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ABSTRACT: The proposed metric system has undergone changes since the ASCE 
Board first gave its blessing. Considerable confusion exists regarding mass, force and 
weight. The history the United States customary pound-force units denotes that the 
metric system (SI), its present form, will not receive the consent those governed. 
new concept, the newton-mass, presented; saves the good features SI. The 
newton-mass defined that mass which weighs one newton standard gravity 
(=1/9.806 650kg). This “newton standard” refinement will reduce confusion and help 
preserve languages. 
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ABSTRACT: Engineering schools throughout the United States are beginning 
experience decline the number and quality American-born students pursuing the 
PhD engineering. Also, several the young persons obtaining the PhD are 
accepting nonteaching positions upon graduation. Both these trends are cause for 
concern engineering faculties with civil engineering being exception. view 
the increasing shortage young engineering faculty candidates, one questions how the 
engineering schools are confronting this problem. The role the universities 
developing their young engineering faculty explored, and how effective current 
practices are accomplishing this task examined. 
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ABSTRACT: Because the exponential increase technological growth and the 
increase the subsequent options, the concept risk assessment receiving 
increased attention. Risk has been used for some time weighting function 
engineering decision making; however, its corresponding role societal value 
weighting function has not received similar recognition. The ethical issues related 
risk assessment have been virtually ignored. Such issues include the engineers’ 
responsibility to: (1) Use their specialized knowledge and skill making accurate 
estimates risk; (2) provide estimate the precision estimated risk, well 
the estimated risk itself; (3) communicate with laymen and other professions that 
they understand the role risk decision making; and (4) understand and respect 
the roles other professions risk assessment and value conflict settlement. 


REFERENCE: Richard H., “Ethical Issues Risk Assessment,” Issues 
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KEY WORDS: ASCE (Code Ethics); ASCE (Membership); Engineering 
standards; Professional engineering; Professional practice; 
Professional role 


ABSTRACT: The engineer private practice faces special problems applying the 
broad concepts the ASCE Code Ethics his activities. Areas conflict include 
particularly the engineer-client relationship and the activities attempting 
sell his services. Case studies are presented highlighting difficult ethical decisions 
and demonstrating the consequences certain actions. Policing the Code Ethics 
discussed. With rare exception the members the ASCE, including engineers 
private practice, discharge their obligations under the code with honesty and integrity. 
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professional conduct investigated. Engineering risk appears link between the 
competing philosophical theories altruism and egoism. Professional codes ethics 
are not insensitive egoistic motives, especially when judged from the standpoint 
the profession engineers collective sense. Ethical decision problems faced 
engineers are shown value conflicts which altruistic and egoistic motives must 
weighed, with engineering risk being the weighting function. The competing moral 
obligations cases involving whistle-blowing and kickbacks are dicussed, and the 
implications for engineering education are investigated. 


REFERENCE: McCuen, Richard H., “Altruism, Egoism, and Risk,” 
Engineering—Journal Professional Activities, ASCE, Vol. 107, No. Proc. Paper 
16189, April, 1981, pp. 111-120 
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and content 


ABSTRACT: Teaching civil engineering design courses important and difficult. Civil 
engineering faculty are usually better prepared teach the theoretical and scientific 
aspects civil engineering. design course, emphasizing wastewater treatment plant 
design, proposed. The course makes extensive use the computer design program 
developed the U.S. Army Corps Engineers, called CAPDET. brief introduction 
CAPDET included, along with explanation how CAPDET effectively 
integrated into the design course. CAPDET has proven effective educational 
tool, and recommended other civil engineering educators means improving 
substantially design courses that emphasize wastewater treatment. 
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ABSTRACT: Consulting engineers have been the target numerous court suits 
remove uniform fee structures, lift bans advertising, and permit competitive bidding 
professional services. review past marketing practices demonstrates 
dependence personal and developmental selling obtain new assignments, with 
client satisfaction representing the key element developing new business for many 
firms. Most definitions professional services marketing cite client satisfaction, 
delivery services and creditable professional norms key elements any firm’s 
sales program. The disadvantages price competition include: difficulty preparing 
uniform scope services, client’s limited capability evaluate proposals, potential 
for “defensive engineering” and loss professionalism. Methods for engineers 
private practice react the new competitive environment are examined. 
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ABSTRACT: The ASCE Zonal Management Conferences are well organized two-day 
conferences conducted annually each the four ASCE Zones for purposes 
advising section and branch officers develop their management skills and advise 
program ideas and methods implementation for various size local units. The 
“grass roots” leaders are the primary participants although district directors and 
national officers are invited participate. The President, President-Elect, and the 
Executive Director, are available answer questions pertaining ASCE policies, 
procedures, organization, and finances. Local and national programs are highlighted. 


REFERENCE: Naras, Raymond H., “ASCE Zonal Management Conferences: Circa 
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DELENDA EST KILOGRAM 


INTRODUCTION 


metrication proceed democracy must have the consent 
those governed. Considerable confusion exists the matter mass, force, 
and weight. intuitively clear, based the history our present U.S. Cus- 
tomary pound-force system that refinement the current revision the met- 
ric system (SI) will required. This refinement will either kilogram- 
force newton-mass variation. those who are unaware the changes 
the metric system since their school days, the former may seem best. The 
writer feels that the latter the optimum choice. Under the 
newtons would take the place today’s pounds, and the kilogram would share 
mass grave with the slug and the 

Weight force all languages and perfectly good word. cannot 
legislated out existence. true that weight (or earth 
for given mass varies slightly depending latitude and altitude. Moreover, 
beam balance mass-determination device and does not yield weight. 
spring balance force-determination device and does yield weight. Either 
can graduated any units. For locations other than 
standard gravity either device can calibrated corrected give either true 
mass true weight the units chosen. True mass devices are required for 
trade. True force devices will required for science. 


States Customary System 


The pound had been established unit mass. The official unit force 
was idealistically set the poundal which can obtained multiplying 
the mass pounds the local acceleration free fall ma. standard 
gravity, then, should have multiplied pounds 32.2 ft/sec’ get poundals 
for weight. For stress should have been working poundals per square 
inch. Evidently there was resistance all this multiplication 32.2, which 

‘Consulting Engr., Sierra Madre, Calif. 91024. 

Note.—Discussion open until September 1981. extend the closing date one month, 
written request must filed with the Manager Technical and Professional Publications, 
ASCE. Manuscript was submitted for review for possible publication August 20, 1980. 
This paper part the Issues Engineering—Journal Professional Activities, 


Proceedings the American Society Civil Engineers, Vol. 107, No. 
April, 1981. ISSN $01.00. 
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gave birth double standard consisting pounds-mass for those who deal 
with quantity matter and (numerically equal) pounds-force for those who 
are concerned with weight force gravity acting the mass. Despite 
the fact that both units are called simply the system has worked. 
300 steel beam has mass 300 foot; weighs 
300 foot and the steel companies conveniently give stresses 


pounds-force (not poundals) per square inch. Should volunteer for more 
complex system? 


System 


The current edition the Metric System (1) includes the following 
information: (1) The kilogram shall used for mass only; (2) the kilogram-force 
shall not used; (3) the newton shall used for force; for weight, then, 
kilograms mass are given they must multiplied gravitational acceleration, 
(9.806 650 m/sec’ standard gravity), obtain newtons; and (4) the pascal 
(newtons per square meter) shall used for stress. Many other units are based 
the newton. 

Steel companies propose sell steel beams the kilograms-mass per lineal 
meter and give stresses megapascals. The result would great deal 
multiplying 9.806 650 and additional chance for confusion and error. 


System 


This the gravimetric system used the metric world before the change 
the idealistic SI. Numerically equal kilograms-mass and kilograms-force are 
both called simply For stress, kilograms-force per square centimeter 
used. feature this system that those people who now own 
that read kilograms will not have purchase new devices that 
read newtons. promoting the kilogram-force, this system ignores the newton. 
the newton hang pascals, joules, watts, volts, etc. This system then pulls 
out one the major cornerstones the system which has been constructed 
over many years well-meaning pecple. 


System 


The newton-mass defined that mass which weighs one newton standard 
gravity 1/9.806 650 kg). newton can visualized small cherry-red 
apple which weighs 3.6 oz. (4.45 the pound). Thus, for all practical purposes, 
the newton-mass numerically equal the newton-force, and both will 
called simply The newton will promoted, and the kilogram will 
deprecated. Goods will sold the newton. Steel companies will identify 
their steel beams newtons per lineal meter. 


The people seem want double-standard system. Over the next kiloyear 
the massive multiplication man-hours conserved and reduced 
outweighs any reasons for different units for mass and force. All languages 


DELENDA EST KILOGRAM 


demand force units weighing devices. The question then comes, 
The writer answers, ‘‘Pounds until the newton standard adopted, 
then the world thinks newtons, makes more sense. 


for Metric ASTM E-380, American Society for Testing and 


Materials. 
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UNIVERSITY DEVELOPMENT YOUNG 
ENGINEERING 


INTRODUCTION 


Much publicity has been given recent years growing shortage qualified 
engineering faculty. This problem has been emphasized two recent reports 
former President Carter, one special task force the National Academy 
Engineering (3) and one Joint Committee the American Society 
for Engineering Education (ASEE) and the American Association Engineering 
Societies (AAES) (1). Several papers and articles this problem have appeared 
many journals and periodicals engineering societies. excellent article 
the future shortage faculty Professor Eugene Chesson the University 
Delaware was presented the April 1980 issue Engineering Education 
published the ASEE (2). 

The major cause for concern with the decreasing number young engineers 
entering the teaching profession that the trend occurring the same time 
that undergraduate engineering enrollments are historic high. Current 
projections for demand engineering graduates the future are very favorable. 
shortage faculty teach these future engineering students would most 
likely result lessening the quality education provided them. 

The major source for engineering faculty the from engineering 
doctoral programs. Although the enrollments have leveled off somewhat, the 
number engineering students pursuing the masters science degree remains 
fairly high (approximately four masters every ten bachelors degrees). However, 
the number students pursuing the PhD steadily declining (3). This decline 
accompanied increasing growth the percentage foreign nationals 
who are receiving these degrees, many who are not available for faculty positions. 
Chesson (3) estimates that the last yr, the number United States students 
receiving the PhD compared the number United States students receiving 

the October 27-31, 1980, ASCE Convention and Exposition, held 
Hollywood, Fla. 


Prof. Construction Engrg. and Management, School Civ. Engrg., Room 
447 Purdue Univ., West Lafayette, Ind. 47907. 

Note.—Discussion open until September 1981. extend the closing date one month, 
written request must filed with the Manager Technical and Professional Publications, 
ASCE. Manuscript was submitted for review for possible publication September 17, 
1980. This paper part the Issues Engineering—Journal Professional Activities, 
Proceedings the American Society Civil Engineers, Vol. 107, No. 
April, 1981. ISSN $01.00. 
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the bachelors degree engineering earlier has dropped from one 
one 23. Many those receiving the PhD are pursuing careers industry 
instead teaching, reducing the supply pool even more. 

There have been several factors contributing this decline young engineers 
pursuing teaching careers. The major factors are: (1) Low faculty salaries; (2) 
increased pressure young faculty support their salary with research funds; 
(3) increased teaching loads; and (4) the lure more attractive positions 
industry. Whatever the causes, more young engineers are not developed for 
engineering teaching careers, then engineering education and practice our 
country will suffer result. 

Confronted with declining supply faculty candidates, the author’s 
opinion that engineering schools should concentrate more seriously the 
development the young engineering faculty that they are able hire 
avoid future shortages. This paper discusses the tenure process which young 
faculty are subjected to, the results questionnaire sent several civil 
engineering department chairmen, and presents some recommendations for young 
faculty development. The author does not claim sole authorship these 
recommendations; but merely presents the ideas himself and many his 


civil engineering colleagues hopes that they may benefit those 
concerned. 


University Tenure 


Most university faculty members have the opportunity pursue tenure 
the university where they work. Basically, awarded tenure the university, 
the faculty member then assured employment for the remainder his 
professional life chooses remain the university. Conversely, 
awards tenure faculty member, the university must provide employment 
the faculty member until quits retires. 

The grounds for which tenured faculty can typically dismissed are for 
such dishonesty, professional incompetence, gross neglect 
duty, conviction felony. Discontinuance academic program 
extreme financial shortages may also constitute grounds for dismissal. Since 
dismissal tenured faculty quite rare, great caution taken universities 
when granting faculty tenure. 

Tenure primarily problem for young faculty members. Typically, they 
are yr-35 age, have recently completed the PhD degree, have limited 
teaching and research experience, and are new Most universities 
give the assistant professor attain tenure. They are notified that their 
seventh year terminal tenure was not granted the sixth year. 

The criteria for awarding tenure young engineering faculty typically 
defined general concepts. They are informed that teaching, research, publica- 
tions, service, and professional experience are all important factors. However, 
specific guidelines goals are usually defined for attaining tenure, primarily 
for legal protection. reality, the process basically political and many 
universities, especially those with financial crises, the real criteria for tenure 
are research funds brought and publications referred journals. 
not amusing phrase for many young faculty! 


YOUNG ENGINEERING FACULTY 


Questionnaires young faculty development were sent civil engineering 
department heads, with responding. The questions were directed towards 
young PhD’s who are starting assistant professors civil engineering and 
are pursuing tenure and promotion associate professor. 


How many years does young faculty member your department have 
attain tenure? 


you have fairly well-defined set criteria for the young faculty 
member meet for promotion? (Please include with your reply possible.) 


Note: Several sample criteria were included with response. The specific details 
for promotion described usually were more than 

you thoroughly indoctrinate new faculty concerning the requirements 
and process your university granting promotions and tenure? 


No=4 Yes (However, many indicated that most the 
young faculty learn via the “‘grapevine’’) 


How often the young faculty member advised his performance 
date? 


Annually (at least) 
Semi-Annually 


Bi-Annually 
Regularly 


you feel that actual professional experience important for civil 
engineering faculty? 


All agreed that professional experience valuable and should encouraged. 
However, most felt does not count much for promotion, and that too much 
consulting can detrimental performing one’s university duties. 

For the four elements faculty performance indicated the following, 
please designate the percentage weighted your department typically assigns 


each element for promotion consideration (100% total for all combined) for 
associate professorship: 


Research Publications 
Teaching 


Service (University Public) 
Professional Experience 


Research and Publications: 40% (range 0%-85%) 
Teaching: 40% (range 10%-75%) 
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Service (University Public) 11% (range 0%-30%) 
Professional Experience (range 0%-30%) 


Note: Five replies stated that there were set percentages they wished 
indicate, but stated that research and publications played the largest role. 
What actions you take assist young faculty members develop? 


Many actions were recommended, the ones listed most often are shown 
the following: 


Reduced teaching loads early years 

Provide instructional assistance through grad assistants and teaching 
training 

Summer salary grants, first year two 

Assigned senior faculty mentor 

Counseling expectations for performance and responsibilities 
faculty 
Make available release time for research 

Provide departmental for initiating research, plus guide 
toward other grant programs 

Proposal writing training and assistance provided 

Provide equipment grants initiate research 
Encourage professional engineering registration 

Provide funds attend professional /technical meetings 

Provide leads professional committee openings 

Encourage consulting with industrial firms 

Encourage presentations national and international professional 
meetings, plus help with expenses 


What percentage young faculty member’s salary you feel 
should fund from research grants after yr? 


After yr? 


How many courses you typically assign young engineering faculty 
members during their first academic year? 


1-2 courses per term 
courses per term 


YOUNG ENGINEERING FACULTY 
During their fourth academic year? 


1-2 courses per term 
courses per term 
more courses per term 


Note: Almost all respondents mentioned that teaching loads were reduced 
for faculty members obtaining research funding. 


10. you feel your department successful attracting qualified young 
faculty members? not, why? 


Yes indicated getting more difficult) 
Reasonably 


Fewer quality candidates available, especially the number qualified 
United States citizens 

Salaries too low attract candidates 

Small schools can’t compete 

High competition from noneducational employers 


11. Indicate your success recent years developing young faculty through 
promotion associate professor: 


than 50% 


Greater than 75% 


Less than 50% have had nominees lately) 
50%-75% 
Greater than 75% 


Note: Several respondents indicated that many young faculty leave for indus- 
trial jobs before promotion voted on, thus giving higher success rates. 
12. Other comments? 


Several comments were made, with the following being consensus remarks: 


There high demand for good engineers education and more 
must recruited. 

More emphasis must placed the development young engineers 
entering teaching help them remain the system. 

The problem low faculty salaries for engineering educators must 
solved. 

The development and education engineers and engineering educators 
shared responsibility both industry and educational institutions. More 
cooperation needed! 

The emphasis contract research has gotten too high many 
engineering schools, while the recognition professional experience for 
educators given little credit. 
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The development personnel any engineering organization requires 
active role management guiding, directing, and controlling the activities 
individuals toward professional growth. This active role especially important 
engineering schools today viable faculty maintained. the 
author’s opinion, the role management has not been very the 
past. Development has been more independent study course for young 
faculty. Guidelines for development activities are suggested the remainder 
this paper. 

Teaching.—The consensus all schools that their faculty must good 
teachers. Most educators will agree that good teaching skills take time develop. 
This time can greatly reduced providing assistance the young faculty 
member, such indicated the following: 


Assign light teaching loads for the first year two; also assign courses 
which should comfortable for young faculty member teach. 

Assign the same course for two more successive terms allow the 
faculty member develop confidence and expertise. 

Have senior faculty with good teaching reputations put seminars for 
young faculty methods effective teaching (visual aids, lecture notes, tests, 
etc.). 

Provide the opportunity for the faculty member audit existing course 
prior being assigned teach it. 

Provide grading assistance for homework and labs. 

Encourage student evaluations teaching. 


Research and young faculty member probably has more 
trouble this area education than any other. universities want young 
faculty perform well this area, then more positive guidance and assistance 
should given. Nothing more frustrating young faculty than receive 
sharp criticism from senior faculty for poor performance with little positive 
assistance given, especially when the senior faculty have mediocre records 
themselves today’s standards. Some suggestions are: 


Encourage submission paper(s) thesis work professional journals. 

Encourage submission abstracts for possible papers presented 
professional meetings, plus support travel make presentations. 

Encourage development joint papers with graduate students from good 
term papers, term projects, theses. 

Have senior faculty with excellent research records put seminars for 
new faculty writing research proposals and conducting research projects. 

Encourage submission proposals for research initiation support such 
National Science Foundation and local university grants. 

Provide seed money for research development (summer support, equipment, 
travel funds, etc.). 

Encourage senior faculty include young faculty members their research 


proposals help them get started. The pros should provide guidance and 
assistance, not criticism. 


YOUNG ENGINEERING FACULTY 


Service.—The ultimate development well-rounded faculty member involves 
close interaction with fellow faculty, colleagues from other universities, and 
practicing professionals. Otherwise, the young faculty member will limited 
his professional knowledge and will not effective his teaching and 
research activities. Some the suggestions for guidance this area are: 


Assign the young faculty member departmental and university committees 
where can actively participate with other colleagues. 

Encourage participation local professional societies, including serving 
committees and becoming officer possible. 

Provide funds attend national professional and technical society meetings 
and technical seminars. 

Help the young faculty member become appointed technical and profes- 
sional society committees, plus provide support funds. 

Encourage participation local church and civic activities the young 
faculty member indicates interest. 


educators should have considerable 
exposure the actual practice engineering effective teachers. Some 
young faculty work industry for few years prior entering teaching; however 
most enter directly into teaching after finishing graduate school. The best methods 
for them attain professional experience through summer jobs and consulting 
work. Such work makes the young faculty member more confident his 
educational activities, assures him that could the real 
and provides him with supplemental income for the extra pleasures life. 
the author’s opinion that universities who encourage and support their 
faculty engage professional consulting and work activities will find the 
benefits outweigh the detriments. Young faculty members often need help 
making industry contacts initiate such work activities and could aided 
greatly senior faculty. 

Periodic Performance oung faculty members have relatively short 
time (approx yr) develop into successful educators. Many the areas 
performance they are excel are difficult for them judge what 
acceptable performance. Their performance should openly discussed with 
them often senior faculty their area and the administration. When 
reviewing their performance, superiors should more positive about the young 
faculty members’ succeeding than being cautious with their remarks for fear 
potential lawsuits. Finally, the young faculty members not appear 
then encourage them leave the university before they are forced 
leave failure!! 


Summary 


Current trends engineering education indicate potential shortage qualified 
teachers the future, especially United States citizens. With engineering 
enrollment the increase this shortage could become quite serious. The real 
problem that more young engineers need encouraged pursue careers 
education. University salaries need improvement, but the other benefits 
teaching need emphasized. Industry must realize that continuing 
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the top graduates away from engineering education careers will eventually mean 
poorer product for them hire. Finally, when young faculty member does 
enter the profession, every effort should made help develop him success! 


Memorandum Engineering prepared the American Society for 
Engineering Education and the American Association Engineering Societies, 
response President Carter’s memo February 1980 the subject Science 
and Engineering Education 

Chesson, E., Future Shortage Faculty: Crisis Engineering 
Education, American Society for Engineering Education, Apr., 1980, pp. 731-738. 

“Issues Engineering Education—A Framework for report the Task 
Force Engineering Education, National Academy Engineering, Washington, D.C., 
Apr., 1980. 
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wary the man who urges action which himself incurs risk. 


Joaquin Setanti, Centellas 


INTRODUCTION 


Setanti’s observation reflects the attitude much technological society 
toward the technologist. The technologist viewed outside force rather 
than part society. Much society believes that the technologist creates 
the risk but incurs risk himself. Recognizing that the engineer responsible 
for considerable portion technological growth, the engineer has received 
significant level criticism, with much unwarranted. The engineer 
part society and incurs risk that associated with technological growth 
just society subjected the risk elements. Additionally, the reputation 
engineers and the engineering profession may suffer technological growth 
introduces new options that are characterized high, and often unknown, 
risks. Because this, each engineer has responsibility both society and 
the engineering profession make special effort both assess the risks 
technological advances and work with other institutions eliminate value 
conflicts. 

While the engineer primarily responsible for assessing the risks associated 
with new options created technological growth, other professions and institu- 
tions have important responsibilities establishing the allowable risks. The 
role and ethical responsibilities both engineers and other professionals are 
discussed herein relation social value conflicts that are created techno- 
logical growth. Just engineers have used engineering risk weighting 
function economic analyses, risk can used incorporate societal values 
decision making. 

Dean, Coll. Engrg., Univ. Maryland, College Park, Md. 20742. 

Note.—Discussion open until September 1981. extend the closing date one month, 
written request must filed with the Manager Technical and Professional Publications, 
ASCE. Manuscript was submitted for review for possible publication September 18, 
1980. This paper part the Issues Engineering—Journal Professional Activities, 


Proceedings the American Society Civil Engineers, Vol. 107, No. EI2, 
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Risx: INTERPRETATION 


All the following words: danger, peril, hazard, and risk, refer exposure 
harm loss. Because stresses uncertainty, risk distinguishes itself from 
the others and especially significant the decision-making process 
engineering projects. Furthermore, the uncertainty harm loss often 
weighed against possible gain, and quite often the exposure the harm 
loss made voluntarily, such when individual knowingly builds within 
the flood plain. 

While the idea risk rarely misunderstood, there some confusion about 
how measured. some cases, risk represented the probability 
occurrence nonoccurrence event, while often risk converted 
expected value monetary benefits loss. For consistency, risk should 


TABLE 1.—Average Risk Fatality Various Causes (9) 


Individual chance, 
Accident type Total number per year 
(1) (2) (3) 

Motor vehicle 
Falls 
Fires and hot substances 
Drownings 
Firearms 
Air travel 
Falling objects 
Electrocution 
Lightning 
Tornadoes 
Hurricanes 
All accidents 111,992 
Nuclear Reactor Accidents 

(100 plants) 


limited probability statement and used only component expected 
benefits expected losses. The latter can referred the risk cost 
risk loss. 

With respect engineering structures, the probability failure event 
interest. The risk involved may assessed either empirically with 
analytically based model. For comparing benefits, risk can assessed 
annual basis. The annual risk, which the probability that the structure will 
fail during one year, can separated into component parts called relative 
risks, which are conditional probabilities that reflect the possible causes 
failure (14). 

should emphasized that risk exists only when hazard exists and 
something value exposed that hazard. quantify risk, both description 
the vulnerability and damage function are needed (5). hazard can 
either natural man-made phenomenon and hazard model, which provides 
complete probabilistic statement the hazard, used assessing the risk. 
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The damage function provides description the losses for selecting damage 
scenarios. 

interesting examine the risk associated with many types accidents 
both from natural and man-made phenomenon. study conducted for the United 
States Nuclear Regulatory Commission (9) included estimate the risk 
various accidents (see Table 1). The 1975 study also examined the risk that 
would expected from 100 nuclear power plants, which was the number expected 
operation about 1980. The study concluded that non-nuclear accidents 


are about 10,000 times more likely produce large numbers fatalities than 
accidents nuclear power plants. 


Risk 


Scientists and laymen agree that risks associated with technological growth 
should always identified. Siekevitz (12) believes that the scientist has 
responsibility identify the social risks and merits well the scientific 
merits research. However, correctly adds that often impossible 
identify the consequences research; for example, the ecological effects were 
not evident the time pesticides were first marketed. Many individuals now 
argue that more research should funded concerning the social effects 
past research, even the expense continued scientific research. Some 
individuals counter that because technological assessment quite often not 
fruitful, represents inefficient use manpower and financial resources. 

Risks that are associated with engineering projects are also difficult quantify. 
The difficulty using risk engineering decision making results from both 
the lack empirical evidence and the inability apply theoretical concepts 
for elements simple system the risk analysis complex systems. While 
considerable theory exists concerning the properties materials, the safety 
project imbued with uncertainty when the materials are fabricated, cast, 
and connected the final structure and subjected stress reversals and 
sometimes the vagaries the forces nature (3). addition the risks 
associated with engineering materials, Gnaedinger, al., identified several 
components construction that contribute the total project risk; these include 
the variation loads that structure will subjected to, the behavior 
structural elements, the construction process, the ignorance the designer, 
lack unity the team, and the failure the designer 
evaluate all the risks involved. They further point out that the correlation 
between laboratory tests and field conditions fraught with uncertainties. 

major problem providing accurate estimates risk the lack data, 
which especially critical cases where theoretical considerations are totally 
inadequate for assessing the probability outcomes. For example, flood 
frequency analysis used estimate the probability floods locations 
where gaged data exist. There are two sources uncertainty that must 
considered flood prediction. First, because the data base small, 
insufficient for identifying the true population and the population parameters. 
This source uncertainty often evaluated using statistical confidence intervals 
(4). the sample size increases, the size the confidence interval decreases; 
the sample size increases infinity, then the width the confidence interval, 
and thus this source uncertainty, would approach zero. However, even 
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the population were known, which never occurs flood analysis, and the width 
the confidence interval was zero, the inherent probabilistic nature rainfall 
and runoff would still exist. This second source uncertainty, risk, often 
misunderstood. Specifically, there flood magnitude that can expected 
exceeded once 100 yr, which often called the 100-yr flood. This 
notation often interpreted mean that the 100-yr flood occurs this year, 
then will not occur for another 100 years. fact, such interpretation 
incorrect because possible have the 100-yr flood magnitude exceeded 
two more successive years, although this event less likely. One problem 
assessing risk flood estimates that the uncertainty great that 
difficult properly integrate the uncertainty into the socio-economic analysis. 

The writer believes that too much emphasis place the probabilistic and 
statistical methods that can used incorporate risk into the decision process 
and insufficient emphasis the assessment the risk the factors involved. 
While Bayesian decision theory provides logical and efficient method for 
engineering decision making, must recognized that the theory and empirical 
evidence are often not adequate for providing accurate estimates the risks 
involved; that is, there considerable uncertainty the risk assessment. This 
can sometimes assessed using sensitivity analysis. The problem dam 
classification provides good case point (6). The traditional methods 
classification are similar Savage’s Minimax Regret Criterion (11), which 
classified pessimistic criteria. such, they fail minimize the societal 
cost structure because they not provide for probabilistic assessment 
uncertainty. However, the Bayesian approach, while providing for the 
minimization the societal cost, fraught with application difficulties because 
the empirical evidence has not been used identify the conditional probabilities 
that would necessary apply Bayesian decision theory the problem 
dam classification. 

These three examples construction, dam classification, and flood estima- 
tion) suggest some the problems associated with evaluating uncertainty 
engineering analyses. However, major problem not just the magnitude 
the uncertainty but the fact that different engineers using different methods 
for assessing risk will compute different levels risk. For example, 
engineer elects not include the effect the construction errors assessing 
risk because feels too difficult quantify, then his assessed value 
risk will certainly differ from estimate made another engineer who 
included this source risk. This disparity estimates risk linked 
several key ethical issues that confront engineers. 


Moral Question.— Before possible identify who ultimately responsible, 
necessary clearly state the moral question. Just there are risks involved 
most personal decisions, there are risks involved all levels technological 
growth, including zero growth. Therefore, the moral problem not decide 
whether not risks should taken; risks will taken regardless the 
course action, including action. Past history, including events the recent 
past such Three Mile Island and Love Canal, used opponents technology 
evidence the risk involved continued technological growth. However, 
technological growth also provides solutions problems that developed the 
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result past technological growth. not unreasonable state that without 
technological growth likely that solutions existing problems will not 
found. Also, the risk that accompanies the problems would not reduced. 
Recognizing that risks are unavoidable, the important moral question is, ‘“What 
overall level risk 

Darth Vaders Technology.—Because the primary role that engineers 
have played the growth technology, they are often likened the evil 
Darth Vader Star Wars fame. But are engineers the force responsible for 
the evil side technology? solid case can made that the responsibility 
must shared many elements society, including scientists and engineers, 
courts and judges, politicians and governmental institutions, economists and 
managers, and not least all, the public. For those who are dissatisfied with 
the results technological growth, foolish blame some impersonal, 
uncontrollable force called technology rather than the values and social structure 
that are responsible for the past allocation both human and material resources 
(10). Because knowledge public good, the public has ethical responsibility 
knowledgeable possible and make their views known the 
legislators. After all, the legislators who control the allocation significant 
portion the resources that are used support technological growth, and 
the past much our resources have been allocated for research and 
development within the space-military complex. public policy and societal 
values that set trends technological advancement, not the engineer. 

Public policies that allocate portion the research and development monies 
for technological assessment, and not just for technological growth, must 
established. The economist certainly has responsibility determining just 
what portion should allocated technological assessment. But the responsi- 
bility the economist even greater because there social value 
resource. The economist must assess the components that influence the social 
value resource and develop system that will provide basis for technologist 
assess just how far technology should advanced. The value system developed 
the economist must reflect both the social value and the value its current 
demand. The manager working closely with the economist must provide the 
formula for allocating resources between current use and future use. Certainly 
the manager’s formula will reflect the economist’s value system, which hopefully 
will reflect society’s value system. 

Bazelon (1) outlined the responsibilities the court solving societal problems 
that involve risk. The courts must foster the kind dialogue and reflection 
that will improve the quality decisions, whether they are made either 
politicians economists, engineers, and scientists. From engineers and 
scientists the courts can request the theoretical and empirical basis for decisions. 
Even more important, the courts must uncover the sources and magnitudes 
uncertainties. From politicians the courts must identify the reasoning used 
determining the level risk that considered acceptable. From economists, 
the courts must determine the weights the value function that were assigned 
technological and social values well the way which the effect 
uncertainty each was assessed. The courts must finally weigh the risks and 
responsibilities, with the knowledge that risk regulation itself risk. 

Engineer’s engineer plays central role both technological 
advancement and technology assessment. Certainly they must provide both the 
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public and the legislators with the knowledge from which rational decisions 
and risk assessments can made. order this, the engineer has 
moral responsibility maintain competency through continued professional 
growth. This part the motivation for Fundamental Canon the ASCE 
Code Ethics (2). The engineer often criticized for not recognizing and 
accepting the role that politicians and courts must play technology; just 
these other forces have responsibilities shaping technological growth, the 
engineer has obligation become sufficiently knowledgeable about the 
responsibilities others that the interested parties strike the optimum level 
balance controlling and shaping technological growth. And certainly the 
engineer has the responsibility formulate and test the hypotheses that will 
advance the state-of-the-art. 

reasonable state that the engineer not responsible for determining 
the acceptable risk level, then who responsible? The responsible individual, 
group, institution depends who (including future generations) affected 
the risk. Where governmental policies and funds are involved, the responsibility 
must borne those establishing the policy and dispensing the funds, which 
usually those the executive and legislative branches government. 
nongovernmental cases, the affected public must bear the responsibility. 
either case, necessary for the responsible party knowledgeable about 
the risks. 

specific concern here the role and responsibility the engineer. Through 
education and experience, individuals the engineering profession develop 
special knowledge and skill. Therefore, they have special role technological 
growth, and also technological assessment. With respect risk, important 
for engineers identify risks associated with technological changes and 
educate the public about these risks. Furthermore, the engineer must recognize 
the interaction between technology and social values. Because this interaction 
important, engineering educators and accreditation institutions should stress 
the important role courses the humanities and social sciences part 
engineering education. Too often, engineering students are permitted fulfill 
course requirements for humanities and social sciences with courses which 
the material totally insensitive the importance the interaction between 
technology and social values. The education programs would improved 
humanities and social science courses were evaluated with respect their 
sensitivity this interaction and requirements established ensure that students 
were exposed sufficiently the appropriate matter. 


Value Conflict: Source Ethical Dilemmas.—Philosophers identify numerous 
fundamental values including, but not limited to, justice, knowledge, self-expres- 
sion, pleasure, survival, and, course, life, liberty, and the pursuit happiness. 
Conflicts arise when one value placed opposition another. example, 
survival and freedom are two western civilization’s primary values. Each 
usually considered co-equal importance. With unlimited procreation believed 
basic freedom, environmental issues often center around the conflict 
between procreation and the survival ‘‘Spaceship Earth.’’ This ethical dilemma, 
conflict between two fundamental values, almost impossible reconcile 
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because the difficulty and uncertainty involved assessing the risks associated 
with each fundamental value. 

While the environmental engineer attempts find workable solution 
the environmentally-based dilemma, the nuclear engineer faces similar ethical 
dilemma. The development nuclear energy certainly carries level risk. 
Some individuals feel that the risk sufficiently great that their survival 
threatened. Others believe that the risk not that great and place greater weight 
the freedom that accompanies the use nuclear power source 
cheap energy. Thus, the conflict values, freedom versus survival, creates 
ethical dilemma. 

Value Conflict: Role Engineer.—These two ethical dilemmas, which illustrate 
the antagonism between two fundamental values, clearly indicate the role 
the engineer value conflict. these two cases, the engineer has responsibility 
identify the risks and provide quantitative indication the probabilities. 
second role the engineer advance the state-of-the-art such that the 
risks are reduced; thus the conflict values will become less issue. 
Both these roles are associated with third responsibility: the engineer must 
place the knowledge form that can understood those not having 
the special knowledge and skills the engineer that the public can participate 
solving the ethical dilemma through democratic institutions. 

Value Conflict: Effect Technology.—Technology has direct impact values 
virtue bringing about just such changes the options that are available 
society (7). Technology appears lead value change either bringing some 
previously unattainable goal within the realm choice making some 
values easier implement than the past. That is, technological advances 
create value conflicts because the individual has greater freedom choice. 
For example, nuclear power plants provide alternative conventional sources 
energy. Opponents nuclear power prefer the option limiting the freedom 
movement through strict conservation. The point is, however, that the value 
conflict would not exist the technology had not been developed the extent 
that the options existed. 

This identified the reason that the engineer often likened Darth Vader. 
While the scientist showed the way, the engineer advanced the technology 
the point where the option nuclear power, e.g., was feasible alternative. 
Thus, the opponents view the engineer being responsible for the value conflict. 
fact, the responsibility must borne many. The engineer has only served 
the creator options. 


From engineering viewpoint, risk was defined probability event, 
such the failure structure. From economic viewpoint, risk associated 
with the potential for damage. Certainly, the politician views risk more pragmati- 
cally. While all these viewpoints are important, the concept risk must 
viewed broader context the societal value technological growth 
optimized. 

Value conflicts, which arise when one value opposition with another, 
are often outgrowth technological change. the engineering risks associated 
with the technological changes could quantitatively evaluated precisely, then 
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the solution any ethical dilemma would apparent. The difficulty solving 
the ethical dilemma increases becomes more difficult evaluate accurately 
the risks. becomes apparent, then, that engineering risk acts societal 
value weighting function. That is, risk the factor that individuals, groups, 
use weight the societal values that are conflict. Any disparity the assessment 
risks, whether the engineer the politician, will translated into 
variation the weights assigned opposing societal values. That is, value 
conflicts may result from inaccuracies the estimation engineering risks. 

different interpretation the concept risk presented here, specifically, 
risk societal value weighting function. While this may appear totally 
new interpretation the concept risk, little reflection will make evident 
that risk societal value weight highly correlated with the more familiar 
probabilistic interpretation risk, which also used weight for economic 
alternatives. its usual applied definition, risk reflects uncertainty economic 
decision making. With respect decisionmaking value orientation, risk 
reflects the fact that all fundamental values are important but that individuals 
are uncertain the weight that should given each fundamental value 
when these values are conflict. 

Engineers play vital role technological growth. While they create situation 
which value conflicts are inevitable, their intent advance fundamental 
values providing the options that permit the maximization societal values. 
Technological growth increases the available options, both technological and 
societal value options, and engineering risk used weight the damage potential 
both the physical state and the value state the society. The major problem 
that engineers are confronted with using risk value weighting function 
the specification relationship between risk and values. 


Benefit/cost analysis common tool for decision making the public 
sector. The decision-making process accepts the optimum societal choice 
the alternative that has the maximum benefit/cost ratio. The profit calculus 
used make decisions centers about the concept mathematical expectation. 
The expected value concept used because provides theoretically unbiased 
estimate the benefits and costs. The expected benefits are computed the 
sum the products the benefits from source and the probability receiving 
that alternative; similarly expected costs are computed the sum the products 
the risks and the risk losses damages. 

While benefit /cost analyses have been widely criticized, remains practical 
decision-making tool. However, White (15) indicates, the full social conse- 
quences engineering projects could remain obscure long the benefit cost 
ratios remain economically attractive. This occurs because more difficult 
translate the social benefits and social costs into terms that can incorporated 
into the benefit/cost analysis along with the traditional components such 
power, irrigation, and flood control. White (15), therefore, selected complex 
model bounded rationality the most favorable way appraising risk for 
use analyses. Because benefit/cost analyses very often include 
enly those factors that are easily translated into economic terms, 
responsibility engineers expend the effort that necessary assess the 
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risks associated with technological growth. risk used societal value 
weighting function, then will possible incorporate social values either 
the traditional analysis White’s model bounded rationality. 
Thus, the engineer will play more important role maximizing social welfare. 


risk assessments are used weights for technological and societal 
value options, then important have accurate estimates the risk. Accuracy 
measure the closeness the estimated value the true risk. Except 
for extremely simple technological and societal value systems, impossible 
derive from either theoretical empirical analysis exact estimates risk. 
However, the inability know the true risk not the only problem. Additional 
problems risk assessment include: (1) Differences between perceived risks 
and actual risks; (2) inconsistency risk application for different hazards; 
(3) the changes both actual and perceived risks with time; (4) the change 
values with technological growth; and (5) the belief some that some risks 
should considered unacceptable. Any these problems will lead inaccurate 
analyses; however also important recognize that these 
problems may actually create value conflicts and will lead nonoptimum value 
decisions. 

Perceived Versus Actual Risk.—Both the public and public-policy decision- 
makers may perceive risks different from the actual risk. This may result 
from conflicting estimates risk that are provided different engineers. For 
example, some engineers suggest that nuclear energy very risky while others 
compute small probabilities accidents nuclear power plants. Also, risks 
are perceived differently because the public has failed learn the truth, such 
when they misunderstand the probabilistic nature events. For example, 
some believe that after the occurrence the 100-yr flood runoff will not 
occur again for another 100 yr. Others perceive the risk greater, i.e., 
they believe that has greater chance occurring the near future. Depending 
their perception the risk, individuals will cast their ballots for against 
flood-control legislation. Decisions based perceived risks can quite different 
from those that would result the public were fully aware the true risks. 
One obvious ethical implication such nonoptimum decision making that 
the resources allocated nonoptimally for flood control cannot used for other 
societal obligations, such health care and public welfare. Allocation funds 
for public facilities should reflect the value system that society. Furthermore, 
lack consistency with time may burden future generations with obligations 
that not reflect their value system. The inaccurate perception risks can 
also reinforced inordinate level media coverage. The disparity between 
the perceived and actual risk certainly will adversely affect both public policy 
and value conflict settlement. 

The ethical obligations are obvious. The engineer has the responsibility 
provide both the public and legislators with the best estimates the actual 
risks. Because the true risk will rarely known, the engineer should also 
indicate the precision the estimated risk; the precision, lack it, also 
important decision making. 

Consistency Risk Application: Ethical Considerations.—Participation activi- 
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ties that involve risk can classified either voluntary involuntary (13). 
individual may volunteer participate risk-based activities, however 
society often elects activities which the individual has choice. Nuclear 
power facilities and air pollution are two such involuntary activities. Starr (13) 
indicated that involuntary risks are 1,000 times safer than voluntary ones, i.e., 
the public willing accept voluntary risks approximately 1,000 times greater 
than involuntary risks. 

individual makes decisions concerning voluntary activities using his own 
value system. The activities involving risk are weighed according the level 
risk perceived that individual. the individual determines the risk 
probabilities objectively, then the decisions should rational; i.e., personal 
value conflicts should decided optimally. When individual makes inaccurate 
evaluations the probabilities, the decisions concerning value conflicts will 
prove nonoptimal, i.e., hindsight will show that the value conflict was 
not solved manner that best reflects the individual’s personal value system. 

Just private aspects risk have ethical implications, social aspects 
risk must considered assessing societal value system. Involuntary actions 
are often imposed the public government and industry, although there 
are many examples where the public group has control over risk-bearing 
activities. For those that have control over involuntary activities, they have 
ethical responsibility make decisions that best reflect societal values. That 
is, value conflicts public setting require objective assessment the risks 
that the conflicts will decided optimally. often the engineer the 
technologist who responsible for evaluating the risk probabilities for involuntary 
activities. When the decisions will made through the political process, the 
engineer has the responsibility both transmit the risk probabilities the 
decision-maker and educate the public about these probabilities that they 
can express their options their legislators. Only then will the decisions that 
settle societal value conflicts represent the public value system. 

The engineer’s role also important that public attitudes are consistent 
across risks. For value conflicts that involve the expenditure public monies, 
important have consistency public attitudes about risk sources. For 
example, the public should adequately informed that the public tolerates 
the risk failure engineering structure manner that consistent 
with the risk natural hazards such hurricanes and earthquakes. Consistency 
especially important benefit/cost analyses are performed and 
used decision making. 

Value Change with Technological important ensure 
that decisions reflecting the values society are consistent with time, 
important both recognize and consider the effect technological growth 
societal values. With respect societal values, technological growth has 
two effects. First, technological growth often identifies new information that 
effects social values. some cases the new information provides means 
reducing risk; for example, vaccines reduce the risk disease and more 
reliable weather forecasting techniques reduce the risk danger from extreme 
weather conditions. other cases, technological growth uncovers new risks, 
e.g., scientific investigations discovered the effects pesticides and commonly 
used drugs. Second, technological growth increases the options available 
society and, thus, may change societal values. This the argument given 
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those that will not conserve energy; they argue that future technological growth 
will make alternative energy sources available. This expectation new options 
affects societal values. both cases, technological growth may make previous 
value decisions appear inconsistent. While often difficult foresee changes 
both risk and values, source uncertainty that must considered 
decision making. When incorporating societal values decision making with 
benefit /cost analyses, often possible use sensitivity analysis assess 
the potential effects. 

Unacceptable Risks and Value Conflict Decision Making.— While many precau- 
tionary measures are taken design, some areas engineering the loss 
life recognized inevitable. For example, approx 50,000 people are killed 
automobile accidents each year; Table indicates that individual has 
4,000 chance each year. Conversely, the design dams, current 
design practices consider the loss life unacceptable risk; therefore 
designs may not accurately reflect the actual risk failure that would 
acceptable benefit cost analysis (6). For cases which failures are considered 
unacceptable, the risk assumed zero. risk considered societal 
value weighting function, reasonable state that the zero risk, which 
usually assigned the regulatory agency, does not accurately reflect societal 
values. the very least, safe say that the adoption the concept 
unacceptable risk does not reflect the policy risk consistency across hazards. 
Furthermore, the belief unacceptable risks does not provide for rational 
decision process settling value conflicts. colloquium the Committee 
Public Engineering Policy, the National Academy Engineering (8) concluded 
that risks should regarded continuum. Benefits should also measured 


continuous variable benefit/risk analyses are going provide rational 
decisions concerning value conflicts. 


Because the exponential increase technological growth and the increase 
the options that are created technological change, the concept risk 
assessment receiving increased attention. Risk has been used for some time 
weighting function engineering decision making; however its corresponding 
role societal value weighting function has not received similar recognition. 
Furthermore, the ethical issues related risk assessment have been virtually 
ignored. Ethical issues relating technological growth and risk assessment 
include the engineers’ responsibility to: (1) Use their specialized knowledge 
and skill making accurate estimates risk; (2) provide estimate the 
precision estimated risk, well the estimated risk itself; (3) communicate 
with laymen and other professions such that they understand the role risk 
decision making; (4) understand and respect the roles other professions 
risk assessment and value conflict settlement; (5) maintain competence 
that risks can properly evaluated technological growth increases societal 
options; and (6) affect technological assessment and not just technological growth. 
Factors affecting these ethical issues have been discussed. 

more engineers become managers and administrators the ethical role 
the engineer becomes more complex. the role administrator the engineer 
has responsibility recognize the values held the society who will 
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affected administrators’ decisions. Recognizing the greater role engineers, 
both administrators and technologists, engineering educators have responsi- 


bility prepare engineering students that they are capable reflecting 
the ethical issues risk assessment. 
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PROFESSIONAL ETHICS PRIVATE 
Leslie Clayton,’ ASCE 


INTRODUCTION 


any discussion professional ethics standard conduct conforming 
with accepted code moral principles), necessary define not only 
the profession involved, but also the culture involved. Standards good, right, 
and accepted conduct the American culture are not accepted standards 
for other cultures throughout the world. Standards the engineering profession 
are not accepted other segments our own culture, such 
the business and political sectors. 

For the purpose this discussion, the ASCE Code Ethics (Fundamental 
Principles, Fundamental Canons, Guidelines for Practice) considered 
the definitive document used ASCE members guide ethical 
professional conduct. This Code Ethics does excellent job defining 
ethical behavior the membership within the engineer-client-general public 
relationships the broad sense. does not, and probably cannot, cover 
detail many the practical, day-to-day situations which develop the life 
the engineer, especially those engineers engaged private practice. 

The engineer engaged private practice differs from his fellow engineers 
because the multiplicity roles that must occupy. addition his 
role technically competent member his profession, must function 
businessman conducting operation for profit; must employer 
other engineers; must deal with clients both professional and business 
sense; must interact with politicians the local, state, and national level; 
and must work harmoniously with members other professions. fulfilling 
all these roles, the engineer private practice from day-to-day, and 
sometimes hour-to-hour, confronted with situations where decisions ethical 
practice will influence his professional and financial future. Some the more 
troublesome areas will discussed the following paragraphs. 
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Areas 


The engineer charged with the responsibility serving both the public 
and his client with honesty, impartiality, and fidelity. The engineer may understand 
this, but often the client does not. The client, who paying the bill for 
engineering services, frequently takes rather narrow view the engineer’s 
responsibility anyone other than himself. generally wishes reserve 
himself decisions the impact his projects the public welfare. 
The evaluation the impact any project (either public sector private 
sector) obviously open argument. Well-intentioned engineers the present 
time are totally convinced that designing nuclear power plants uses their knowledge 
and skill for the enhancement human welfare. Other equally well-intentioned 
engineers are convinced that such activity violates the safety, and health and 
welfare the public. Neither group can accused breach professional 
ethics following their professional judgment and dictates conscience 
the controversy. The engineer private practice obligated represent his 
client unless feels that violation public trust required. must then 
advise his client his opinion and his recommendations are not accepted, 
must, his own initiative, terminate the relationship. 

operating his role businessman conducting operation for profit, 
the engineer private practice must see that more money comes the front 
door than goes out the back door. Before engineering assignments can 
performed, they must obtained. This area activity variously known 
marketing, selling, business development, client relations, etc. The engineer 
cannot rely upon clients beating path his door, but must engage competition 
with other engineers obtaining professional service contracts. This can 
fiercely competitive activity where the potential client may not fully understand 
the function the engineer. The client may viewing the selection 
engineer from his own experience engineer, business executive, politician, 
investor, attorney, other occupation. may necessary for the engineer, 
selling his services, educate the prospective client the function 
the engineering profession, the ethical standards prescribed, and the procedures 
used select engineers the basis professional qualifications and their 
unique ability perform the proposed assignment. order convince the 
prospective client that superior his professional competitors (for whatever 
reason), the engineer private practice must first establish suitable channels 
communication and subsequently present himself most favorable light 
particular client. the effort establish channels communication and 
subsequently sell his product, the engineer venturing into areas only generally 
charted the ASCE Code Ethics. 

The selection engineer the client based one more the 
following criteria: (1) The client’s appraisal the engineer’s honesty and integrity; 
(2) the client’s appraisal the technical ability the engineer and his staff; 

(3) the client’s perception the experience record the engineer and his 
staff; (4) the client’s belief that the engineer and his staff have unique resources 
devote his project; and (5) the client’s desire for personal benefit 
advantage selecting particular engineer. 

Although much the information outlined the foregoing can transmitted 
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preferably one-to-one, basis from the engineer the client. order establish 
effective personal communication with the client, engineers have sought office 
conferences with the client, established social contact with the client, entertained 
the client (sometimes modestly, sometimes lavishly), and paid bribes clients 
return for selection. Certainly some these actions are illegal, well 
unethical. 

After channels communication have been established, the engineer has 
not yet emerged from the ethically hazardous area. must represent his ability, 
experience and accomplishments honestly; must promise only what can 
deliver; must truthful about possible conflicts interest; and must 
resist the temptation criticize depreciate his professional competition. 
this area well for him remember the successful salesman’s corollary: 
superior product not sold talking about the faults its competition. 

All engineers are faced with decisions conduct relating professional 
ethics. For the engineer private practice, the most hazardous areas are 
influencing client select him over his professional competition and, once 
selected, serving that client with honesty and fidelity while still protecting 
the public trust. Case studies these areas are presented the following. 


Case 


Case I.—A growing city has the need develop new water source. The 
city manager, formerly local businessman, has experience with such work 
and knows that needs help solving the problem. Although has little 
appreciation the role engineer, decides contact number 
engineering firms ascertain their interest the assignment. One the engineers 
contacted very much interested receiving the assignment. determines 
that the city manager, who has the full support his council, will indeed 
the decision maker engineer selection. also correctly appraises the 
city manager’s naivety this subject. charting his activity educate the 
city manager, build close personal relationship, and influence the decision 
selection, reviews possible courses action: 


Offer meet with the city manager the manager’s office discuss 
the project. 


Invite the manager lunch and tour the engineer’s office for project 
discussion. 

Invite the manager for dinner order build the personal relationship. 

Invite the manager, city expense, tour number similar projects 
accomplished the engineer demonstrate the engineer’s competence. 

Invite the manager similar tour the engineer’s 
few parties—to demonstrate the engineer’s competence and build 
obligation. 

Invite the manager spend week expensive resort, the engineer’s 
expense, order build personal relationship and obligation. 


Offer the manager percentage the fee some other financial 
inducement the engineer selected. 


Around and within the preceding specific steps are countless other variations. 
Where does the engineer, acting under the ASCE Code Ethics, draw the 
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line? Where does the city manager, acting public employee and considering 
his background, draw the line? Would the decision any different either 
case the manager happened professional engineer? Would the decision 
change the client were not the public sector? How would the approach 
change the client were U.S. Corporation, private investor, land developer, 
foreign government? 

Some the foregoing actions are illegal the American system, well 
being poor practice the conduct any business. The ASCE Code 
Ethics provides basic concept for professional conduct more stringent than 
legal business practice prohibitions. The engineer private practice must 
draw his own inner convictions for specific interpretation the code 
the face changing circumstances and the face occasional competition 
from unethical practitioners. 

Case II.—A U.S. engineer private practice learns flood control project 
needed for the capital city third world country. believes that 
well qualified for the assignment, travels the capital city, meets some 
the city officials, forms association with local consultant, and decides 
submit proposal. this case, two-envelope proposal procedure specified. 
addition the technical proposal (Envelope 1), economic proposal (Envelope 
required. Selection made the basis only the Envelope 
proposal, and Envelope opened only the engineer invited for 
negotiations. 

The Selection Committee local officials examines the technical proposals 
submitted, selects the U.S. engineer with his local associate for the quality 
the technical submittal, and invites him negotiate scope work and 
fee based his economic proposal (Envelope 2). 

Before negotiations start, receives word from his local associate that two 
the city officials are demanding payment the amount his economic 
offer plus 10% any upward negotiated amount novel idea). The engineer 
assesses his courses action: 


Accept the offer, negotiate upset fee, and sign profitable contract. 

Attempt convince the officials that the suggested payment both 
unethical and illegal U.S. standards. 

Attempt proceed with the negotiations hoping that the full Committee 
will not accede the wishes the two officials. 


Step attempted and met with the derisive statement—‘‘What the matter 
with these people? are trying give them money, and they won’t take 
The engineer then attempts Step and after two meetings presented 
with letter stating that although his technical proposal was superior, his economic 
proposal did not meet the requirements the project. later learns that 
the contract has been awarded engineering firm based third country 
fee approx 50% more than his offer. The engineer’s adherence U.S. 
ethical standards cost him profitable assignment and the loss resources 
committed prepare and present the proposals. Did act correctly and sensibly, 
considering that was attempting operate foreign culture where standards 
conduct are obviously different? 
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Case engineer private practice employed county government 
prepare plans and specifications for arterial highway. During contract 
negotiations, stated that the county Director Public Works (also registered 
engineer), will administer the contract. Further, the design will based 
the Director’s previously-made analysis traffic loading, materials for construc- 
tion, economic studies, and standards for design. 

the engineer studies the project, becomes convinced that the traffic 
counts are error, proposed materials are not appropriate, the project concept 
not cost-effective, and that some the design standards will produce 
unsafe roadway. can, however, performing the letter his contract, 
produce competent set plans and specifications for the construction 
project based what believes faulty information. What can 
fulfill his obligation the public, his client, the other engineer, 
and himself? 

charts the following course action: 


Discuss his misgivings privately with the Director and recommend study 
and revision project criteria. 


step not favorably received—discuss the matter privately with 
each the members the county governing board. 

step not favorably received—write letter report the governing 
board stating his position and requesting re-evaluation project criteria. 


step not favorably received—unilaterally request termination 
his contract and disassociation from the project. 


The proposed course action, taken the ultimate step, poses disastrous 
consequences for all involved. The engineer may harm his practice, suffer financial 
loss, and face possible legal action. The Director may lose his job and professional 
reputation. The governing board may face defeat the next election. The public 
itself may lose faith and confidence its system local government. Was 
this trip necessary? the engineer had made his investigations the criteria 
before signing the contract, could have silently withdrawn from the negotiations 


and let another engineer face the problem. What then his responsibility 
the public trust? 


Case studies outlined the foregoing indicate that ample opportunity exists 
for Code Ethics violations all engineers. The engineer private practice 
extraordinarily exposed because the multiplicity roles assigned him. 
Gross violations the code are policed the Society with penalties explusion 
from suspension Society membership. Other gross violations involving 
illegal acts are policed appropriate Jaw enforcement authorities. Fortunately, 
gross violations the code are the exception, rather than the rule, among 
the members the Society. 

Other code violations exist when the black and white professional conduct 
not readily defined. such cases, decisions must made the individual’s 
appraisal the shadings the situation. Policing the Code Ethics then 
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becomes matter individual conscience and the individual member’s desire 
fulfill his professional obligation within the broad framework the code. 
Experience indicates that, with rare exception, engineers private practice, 
well other ASCE members, discharge their obligations under the Code 
Ethics with honesty and integrity. 
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ALTRUISM, EGOISM, AND RISK 


INTRODUCTION 


Professionalism multidimensional concept (8). While technical competence 
important dimension, the ethical dimension has equally important implica- 
tions professional practice. Recognizing the importance the ethical dimen- 
sion, professional societies have adopted codes ethics. However, engineering 
education and professional registration examinations are largely concerned with 
judging technical competence. Formal judgment the competence 
individual the ethical dimension lacking. major reason for this deficiency 
stems from the lack both scale that defines individual differences the 
ethical dimension and reasonable instrument for measuring individual’s 
place the scale. 

Moral development has received considerable attention among developmental 
psychologists. Kohlberg (6) has made significant advances our understanding 
the process moral development. Kohlberg developed typological scheme 
that describes the general structure moral thought and validated the scheme 
using extensive longitudinal and cross-cultural studies. The scheme consists 
six stages, with each stage representing progressive step moral development. 

attempt demonstrate that the ethical dimension professionalism 
could judged manner similar the technical dimension, the writer 
(8) formulated scheme that outlines the stages moral development 
professional setting. The typological scheme structurally similar that 
scheme. The writer concluded that engineering students showed 
wide range capabilities professional moral judgment. This conclusion was 
based results instrument developed test moral reasoning capabilities 
students when placed professional setting and faced with value conflict. 

The typological schemes that were developed Kohlberg and the writer 
are founded theory moral obligation that based largely altruistic 
position. The highest stages both schemes place major emphasis human 
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welfare, with emphasis the consequences actions the individual. 
Pritchard (9) correctly points out that 


Neither Kohlberg nor McCuen address the quite legitimate concerns 
might have about such things the right protect one’s self-interest, 
reasonable limits self-sacrifice, and the importance attach self-re- 
spect and personal integrity. 


This appears reasonable concern the approach being used evaluate 
the moral reasoning capabilities individuals, whether personal 
professional setting. 

This legitimate concern expressed Pritchard raises some important questions. 
First, professional context, what constitutes mature moral conduct? Second, 
are self-interest motives permitted making professional value judgments? And 
so, how are self-interest and self-sacrificial motives balanced? These questions 
are addressed herein because their implications both engineering education 
and engineering practice. Also, answers must provided expect 
able judge the ethical dimension those seeking registration for engineering 
practice. 


Philosophers have attempted for centuries discover single moral principle 
that, was followed all situations, would provide solution all ethical 
dilemmas, including those involving professional value judgments. Both the 
positive and negative formulations the have failed provide 
universal solution all ethical dilemmas. The German philosopher Immanual 
Kant proposed the following supreme moral principle: ‘‘Act only according 
that maxim which you can the same time will that should become 
universal law’’ (4). One can demonstrate, however, that this fails 
comprehensive moral principle because prohibits some actions that ought 
permitted (1). Furthermore, fails because concentrates the motivation 
the action and ignores the consequences the action. 

John Stuart Mill, support the ethical position known utilitarianism, 
also proposed supreme moral principle that says that individual ought 
act way that produces the greatest pleasure for the greatest number 
people, with each person’s pleasure given equal weight. Just easy 
provide examples that demonstrate the fallacy Kantian principles, examples 
can used indicate the nonuniversality utilitarianism. For example, the 
looting that sometimes follows riots provides pleasure many; however, there 
universal agreement that such actions are immoral. 

Most modern philosophers recognize that not possible develop single 
comprehensive moral principle that can provide specific guidance solving 
all ethical dilemmas, especially when one considers the complexity human 
situations. However, equally evident that one morally obligated act 
out concern for both oneself and others. One must show sensitivity 
the welfare others. 

Central the question moral decisions engineering are theories moral 
obligation. Altruism and egoism are theories that are special interest making 
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moral decisions engineering. There would little disagreement with the 
idea that individuals are dependent each other; however, not clear 
whether individuals cooperate because this dependency because genuine 
sensitivity the needs others. Thus, must distinguish between doing 
what moral and being moral person. Altruism theory moral obligation 
which individuals act for the sake other people’s interests. One may 
distinguish between psychological altruism and ethical altruism. Psychological 
altruism the position that individuals inherently act for each other’s sakes. 
Conversely, ethical altruism the thesis that individuals ought act with each 
others’ interests mind; this position best summarized the so-called Golden 
Rule. 

Positions altruism are contrasted with positions egoism. Egoism 
theory that individuals act for their own advantage, and individuals act respectfully 
towards each other only because that, too, for one reason another, 
their advantage. The egoistic philosophical theory often referred position 
selfishness. Egoists identify two different forms egoism. Psychological 
egoism refers the position that individuals act only according what they 
believe are their own interests. Ethical egoism, which the second form, 
the thesis that individuals ought always act satisfy their own interests. 


evident that philosophical theory recognizes the duality moral obligation. 
Specifically, mature moral judgment allows for both altruistic and egoistic 
consideration solving moral dilemmas. Just Pritchard questioned the absence 
this duality the theories moral and professional development proposed 
Kohlberg and the writer, respectively, Pritchard (9) observed, 
the codes engineering ethics not address themselves these concerns, 
Pritchard expressing the view that most professional codes 
ethics there paramount duty not act contrary the public safety and 
welfare; therefore codes have primarily altruistic orientation. That is, they 
define mature moral judgment solely self-sacrificial and not allow 
for self-interest considerations. Apparently the codes fail provide exceptions 
under which the individual may respond value conflict. 

One can easily support claim that codes ethics have altruistic basis 
pointing towards the first two Fundamental Principles the ASCE Code 
Ethics (2): (1) Using their knowledge and skill for the enhancement human 
welfare; and (2) being honest and impartial and serving with fidelity the public, 
their employers, and clients. Furthermore, the first Fundamental Canon clearly 
altruistic: shall hold paramount the safety, health and welfare 
the public the performance their professional 

Pritchard’s argument correct? While the above examples support altruistic 
orientation, easy point various elements the Code Ethics that 
appear sensitive egoistic concerns, least with professional orientation. 
For example, the last two the four Fundamental Principles the ASCE 
Code are: (3) Striving increase the competence and prestige the engineering 
profession; and (4) supporting the professional and technical societies their 
disciplines. One might also point towards ASCE Fundamental Canons 
and evidence professionally oriented egoistic trends within the ASCE 
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Code Ethics. Even the Preface the Fundamental Principles, which states, 
uphold and advance the integrity, honor and dignity the engineering 
and not the individual engineer. These examples suggest that elements 
professional codes are egoistic with respect the engineering profession and 
engineers collective sense. They are not intended address the self-interest 
the individual. 

The thrust Pritchard’s observation was that the individual engineer’s 
responsibility himself herself ignored. least the surface, the 
Fundamental Canons not provide for action one’s self-interest. 
However, they not restrict action one’s owr. unless conflict 
with sensitivity the interests others. Recognizing this, must emphasized 
that professional codes ethics are not meant the basis judicial action; 
they are intended primarily guidelines for professional conduct. Most profes- 
sional action, i.e., day-to-day activities, are, fact, the individual’s self-in- 
terest, and not conflict with codes ethics. Codes ethics are only meant 
alert the practicing professional that she has altruistic obligations that 
must properly balanced with self-interest actions. 


Most engineering work universally recognized being the best interest 
both the individual and society. Such cases not place egoistic and altruistic 
motives conflict. Cases which there are value conflicts illustrate the friction 
generated from the perception altruistic and egoistic motives. For example, 
engineers are criticized for their role nuclear power; opponents nuclear 
power portray the engineer egoistic because the economic gains involved 
and argue that engineers lack altruistic The opponents question 
whether not engineers are taught sensitive altruistic motives. 

The common thread situations involving value conflicts risk. Specifically, 
risk serves the balancing agent between benefits and costs that are associated 
with altruistic and egoistic motives and actions. engineer having mature 
moral judgment will make both value and technical decisions considering 
the societal and technical consequences engineering projects and using the 
element risk achieve the optimum decision. 

The idea risk rarely misunderstood; almost everyone relates risk 
either loss life other physical harm. While the idea risk rarely 
misunderstood, there some confusion about how measured. some 
cases, risk represented the probability occurrence nonoccurrence 
event, while often risk converted expected value monetary 
benefits loss. For consistency, risk should limited probability statement 
and used only component expected benefits expected losses. The 
latter can referred the risk cost risk loss. Furthermore, the uncertainty 
harm loss often weighed against possible gain, and quite often the 
exposure the harm loss made voluntarily, such when individual 
knowingly builds within the flood plain. 

situations involving value conflict, risk appears the element that 
can used weight altruistic and egoistic motivations. Bayesian decision-theory 
and classical statistical expectation are tools that could applied making 
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professional decisions that involve both value and technical considerations. Von 
Neumann and Morgenstern (11) are responsible for the modern theory utility, 
which theory for making rational decisions. Luce and Raiffa (7) present 
model rational behavior based utility theory. Keeney (5) defined the 
concept risk equity and examined its implications. Furthermore, presented 
the Catastrophe Avoidance Assumption, which states, probability having 
given that Implicit this assumption the fact that each 
individual equally important; this assumption was also part Mill’s utilitar- 
ianism. 

The theory utility, even though has some significant disadvantages (10), 
pertinent the problem value decisions for several reasons. First, 
provides systematic methodology for incorporating values and economics into 
the decision process. The obvious problems trying incorporate economic 
decisions with value judgment are the disparity units measurement and 
the difficulty placing economic value human welfare. Increasingly, 
courts are intervening and their decisions are leading implicit measure 
value life. However, even though may not possible place 
specific economic value human welfare, decisions may made because 
the same consequences will involved choosing among alternatives. 

Risk Factor Blowing’’.—Pritchard’s comments and the dual 
nature the philosophical basis for professional codes ethics raise important 
issue. How does individual who considering ‘‘whistle blowing’’ balance 
altruistic and egoistic motivation making mature professional decision? This 
individual may have altruistically based motivations but, the same time, realize 
that his job and future livelihood may jeopardized. example, consider 
the case discussed Pritchard: 


Imagine design engineer, John Williams, who convinced that the 
lawnmower being produced the Lawn Garden Division his 
corporation unreasonably unsafe. The consensus among the design 
engineers that will another six months before the mower can 
redesigned such way that the safety hazard significantly reduced. 
However, the corporation does not ahead with the present design, 
the corporation will suffer serious economic setback. Further suppose 
that, despite the objections the design engineers, the president the 
corporation has ordered go-ahead the mower. Finally, suppose that 
John member the National Society Professional Engineers (NSPE) 
which has Code Ethics requiring its members hold paramount 
the safety, health and welfare the public the performance their 
professional duties. Should John become 


philosophical terms, John confronted value conflict which both 
altruistic and egoistic motivations are evident. John were strict egoist, 
then would unquestionably accept the corporation president’s decision 
proceed with production. the other hand, were strict altruist, then 
would the whistle’’ without hesitation; would respecting the 
consumer’s know that they are being subjected unreasonable 
risk. The Code Ethics sufficiently broad philosophically that could support 
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either position, especially because ‘‘whistle blowing’’ may actually turn out 
the best interests both society and the engineering profession. 
fails serve society when the risks are incorrectly evaluated. becomes unethical 
professional action when the individual knowingly evaluates the benefits, losses, 
risks incorrectly. 

Utility theory and risk are pertinent the ethical dilemma faced John 
that they provide means making mature value decision. The value 
conflict facing John arose because the options for which the decision making 
were not totally deterministic. The engineering risks that are associated with 
the technological options are the same weights that John should apply making 
value decision. Freedom and survival are two fundamental values that are 
pertinent the ethical dilema faced John; that is, the ethical dilemma 
created because the conflict between the two fundamental values. John must 
assess the risk that consumers face the lawnmower placed the market 
currently designed. obviously recognizes that all the lawnmowers 
will not cause injury consumer; however assesses the risk higher 
than that assessed management. the same time, John must assess the 
risk his incurring various levels personal hardship blows the whistle. 
This clearly value conflict which altruistic beliefs are confronted 
egoistic leanings. Thus, the ethical dilemma creates conflict between fundamen- 
tal values that forces John weigh altruistic aud egoistic motivations. The 
various risks are the weights applied these alternative philosophical positions. 

Philosophical Anatomy Kickbacks.— While John’s dilemma demonstrates the 
role engineering risk value conflicts, the fundamental elements cases 
involving kickbacks may better demonstrate the complexity ethical dilemmas 
that may confront the engineer. The basic ethical dilemma faced the 
professional whether not participate the fraudulent scheme. 
individual’s decision will based both the risk being exposed and the 
benefits and costs associated with the two possible decisions. 

case involving kickbacks represents conflict between the fundamental 
values freedom and survival, which the same value conflict faced 
John the lawnmower case study; however major difference between 
kickback case and John’s dilemma the risk determinant. the case the 
lawnmower, risk was largely determined engineering facts; i.e., risk was 
function the expected probability failure lawnmower. This was 
conflict with the economic risk blowing the whistle. The risk determinant 
kickback case largely the philosophical orientation individual who 
faced with the value conflict. Obviously, there little empirical evidence 
that exists for estimating the risk getting caught; however the difficulty 
estimating the risk not just due the lack empirical evidence. 

order demonstrate that philosophical orientation may important 
risk determinant, worthwhile examining superficially the benefits and costs 
associated with the two possible decisions, participate not participate 
the fraudulent scheme. participating the fraudulent scheme not 
uncovered, then the individual will obtain both economic and professional 
benefits. Much the economic benefit will personal gain, although employees 
may benefit indirectly through increased job security and overtime pay. The 
professional benefits will distributed among the individual, other employees 
the firm, and the engineering profession. The individual involved the kickback 
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may gain additional professionai recognition because his increased work load 
and the apparent benefits the community. the fraudulent scheme exposed, 
the individual will suffer severe economic losses and potentially ruinous profes- 
sional consequences. There will also negative impact the engineering 
profession; cases such fraudulent behavior individuals within profession 
tarnish the image all engineers. While there are indirect professional benefits 
the kickback not exposed, must recognized that the economic benefit 
the individual the primary motivation. Similarly, while there are economic 
losses the scheme exposed, must recognized that the profession will 
suffer the most after the kickback scheme made public. 

Because almost impossible determine empirically the probability 
being exposed, the primary risk determinant will the individual’s philosophical 
orientation. Specifically, egoist will place little emphasis the professional 
consequences his her actions; such case the individual will place 
greater emphasis the economic consequences the decision and less emphasis 
the professional consequences except they relate the individual. 
altruist will place greater emphasis the professional consequences than would 
egoist. Thus, because the more significant professional consequences 
being caught, the altruist will assess the probability being exposed 
much greater than would egoist. Because the magnitude the economic 
benefits when kickback scheme not exposed and the infrequency reportings 
kickback schemes among professional engineers, egoist likely assess 
the risk exposure much smaller than altruist. summary, egoist 
will perceive the risk being exposed quite different from the risk assessed 
individual having altruistic orientation. Because the egoist more 
sensitive personal gain, will perceive the risk exposure less 
than the actual, but unknown, risk; the other hand, the altruist will perceive 
the risk exposure greater than the true risk. 

Ethical Obligations When Selecting Egoistic Decisions.—Pritchard (9) was con- 
cerned with the altruistic orientation (6) and the writer’s (8) 
assessment moral development. The aforementioned discussions case-study 
situations not discount the need accept egoistic considerations professional 
decision making. Assuming that John has family, has moral responsibility 
provide for them. computes good faith the associated benefits, liabilities, 
and risks, then may select the option that appears egoistic. That is, 
analysis using utility theory other systematic decision making may suggest 
that the individual has moral right make the decision that appears 
egoistically based. Mature moral judgment may include egoistic concerns. 
such case, will acting within the intent professional codes ethics. 
However, should continue his efforts convince management that they 
should revise the plans for marketing the lawnmower; furthermore should 
obtain the option independent professional the risk computations 
sure that has properly evaluated the engineering risks. 


FOR ENGINEERING EDUCATION 


was Pritchard’s argument that moral decisions should not judged only 
altruistic scale; that is, mature moral conduct may egoistically oriented. 
This appears valid argument within the intent professional codes 
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ethics; however, case studies usually emphasize the value altruistic feelings 
and most often portray egoistic actions being undesirable. Accordingly, the 
arguments presented herein lead the following recommendations for engineering 
education. First, students must taught that products engineering are not 
risk-free. While considerable theory exists concerning the properties materials, 
the safety project imbued with uncertainty when the materials are fabricated, 
cast, and connected the final structure and subjected stress reversals and 
sometimes the vagaries the forces nature (3). Recognizing that the element 
risk significant both technical and ethical decision making, courses 
mathematical theories risk should included engineering curricula. 
Also, new design methods are introduced, the potential risks associated with 
the design method should identified. Such educational material has value 
both economic assessment engineering projects and weighing competing 
philosophical motives. Second, students should introduced the client 
agement interaction. Competition between the position management 
and the technical position design engineers are increasingly front for value 
conflict. Third, while topics concerning ethical issues are now more prevalent 
engineering curricula than decade ago, there definite need for broader 
approach. Engineering students should introduced fundamental elements 
philosophical theory that they will have better understanding their 
personal philosophical orientation. Additionally, this will provide them with the 
basis for understanding professional codes ethics from 
perspective and not just technical (i.e., engineering) perspective. 

Case Study Approach Teaching Ethics.—Engineering ethics quite often 
taught the case-study approach. These case studies usually involve value 
conflict which altruistic and egoistic motives must weighed making 
the value decision. Quite often, the description the case expressed 
vague terms; specifically, the description omits sufficient description the 
facts pertaining both the altruistic and egoistic motives. Even more important, 
the risks involved are not adequately detailed. These facts are omitted 
attempt avoid technical details that student without engineering experience 
could not understand. However, the omission requires the student supply 
his her own conceptual framework the value conflict. This leads disparity 
responses, with the disparity resulting primarily because the personal 
experiences the student and not the student’s value orientation. That is, 
vague case studies are not likely provide the basis for evaluating the ethical 
dimension student. 

Consider the case the ethical dilemma faced John Williams the 
lawnmower example. The description suggests that John considering the welfare 
the consumer. However, the description does not indicate whether the harm 
that may come consumer the loss limb, such may occur 
the blade rotary mower was fly off, minor shock with harm 
except the scare involved. Furthermore, the description does not imply that 
John will suffer any adverse professional economic consequences. The 
description only suggests that the firm will hurt economically, but how much 
not specified. Most importantly, the risks economic losses harm 
the consumer are not stated. Will one ten mowers fail one million? 
Will the firm bankrupt will its profits decline only one percent? Facts 
such these are essential the case study used either assessing 
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the ethical dimension the student demonstrating the philosophical theory 
that individual should use making value decision. Vague case-study 
descriptions instead measure only whether the individual has had either adverse 
these personal experiences that will lead value judgment rather than the 
philosophical orientation the individual. 


The stages development the ethical dimension professionalism that 
were outlined the writer (8) appear, according Pritchard (9), provide 
basis for egoistic considerations. This legitimate concern, especially 
when one considers that professional codes ethics provide for egoistic concerns 
well altruistic concerns. Because the need include egoistic concerns, 
the moral development process more involved than the altruistically based 
schemes proposed Kohlberg (6) and the writer (8). 

When engineer confronted situation that involves conflict 
values, necessary evaluate the risks involved, well the benefits 
and costs. economic analysis, risk known serve weighting function 
for scaling the benefits and costs. situations involving value conflicts, risk 
can also used weigh the alternative courses action; however, risk 
assessment situations involving value conflicts more involved because risk 
can include both engineering, technical, risk and social risk. value conflict 
cases, risk assessment may greatly influenced the philosophical orientation 
the individual. This leads differences professional viewpoints and 
often responsible for conflict between the design engineer and management. 

What then constitutes mature professional value judgment? not necessarily 
the individual who has uncompromising altruistic orientation. While 
important sensitive altruistic motives, individual must recognize 
moral commitment one’s own interests; thus, legitimate recognize 
egoistic motives well altruistic motives. The individual that assesses the 
risks without bias towards either altruistic egoistic motives and that uses 
the risk estimates make moral judgments balancing these competing motives 
considered have mature value judgment. The professional engineer has 
moral obligations society, the profession, the firm, and his her own welfare. 
Because there are often apparent conflicts between these obligations important 


that risks are assessed accurately. Risk the link balancing altruistic and 
egoistic motives. 
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ENGINEERING EDUCATION: COMPUTER DESIGN 
PLANTS 


INTRODUCTION 


Teaching design concepts, approaches, and methods the most difficult task 
facing engineering educators. Typically, civil engineering faculty members are 
much better prepared teach the theory and science engineering than they 
are teach the art design aspects civil engineering. doctoral students, 
civil engineering faculty probably participated research and classroom activities 
closely associated with theory and only remotely associated with civil engineering 
design. Later, after being appointed instructors assistant professors, the 
time devoted meet the requirements imposed the tenure system left little 
time for the young faculty develop design skills. 

Notre Dame, the course titled Environmental Control 
emphasizes the design conventional municipal water and wastewater treatment 
plants. The course offered elective for senior year undergraduate civil 
engineering students and for graduate environmental health engineering students 
who have had similar undergraduate design course. 

1977, support from the National Science Foundation (NSF) was provided 
upgrade the design course through their Local Course Improvement for 
Undergraduate Science Education (LOCI) program (Award No. SER 77-03140). 
During that project, computer design program called, 
Procedure for the Design and Evaluation Wastewater Treatment 
(CAPDET), was introduced into the course. The CAPDET program was developed 
the United States Army Corps Engineers and was made available 
the public through workshops supported the United States Environmental 
Protection Agency (EPA), user’s guide (1), and engineering and design 
manual (2). 

This paper provides brief introduction CAPDET, addresses the advantages 
using CAPDET educational tool, and reports techniques developed 
facilitate its use design course. 


Prof., Dept. Civ. Engrg., Univ. Notre Dame, Notre Dame, Ind. 46556. 
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The course, Design Environmental Control Systems (CE 473) was taught 
six times the same instructor during the past yr. The approaches, emphasizing 
areas and teaching techniques, varied substantially year-to-year due attempts 
the instructor improve its effectiveness. The instructor, unlike many civil 
engineering faculty, had design experience both employee sanitary 
engineering consulting firm and private consultant while employed 
engineering education. That design experience complemented well the academic 
experience make possible development sound engineering design course. 
However, despite these experiences, the instructor continually sought the right 
approaches through continuing course changes. Finally, support from the NSF 
through the LOCI program was sought and obtained. This support allowed 
more substantial effort upgrade the course, 473. 

NSF LOCI Project.—The NSF award was made 1977 and the final report 
completed early 1980. The following discussion summarizes that project. 

The NSF LOCI project provided for updating the undergraduate design course 
473. That project included four major course modifications, which are 
described follows: 


The lecture portion the course was modified include introduction 
microprocessor technology, with assistance from the electrical engineering 
department. Those lectures emphasized the use minicomputers assist 
operators the operation, control, and monitoring water and wastewater 
treatment plants. 

interactive digital computer program was developed allow students 
obtain evaluation treatment unit soon as, and often as, they 
desired. The program accepted input from the student sizes and loadings 
imposed the selected treatment unit. The program then computed apparent 
design parameters and compared those typical ranges values. Finally, 
the program printed out those student design parameters along with typical 
ranges and provided summary comments, particularly poor design practices 
had been used the student designer. 

microprocessor simulated wastewater treatment plant was constructed 
allow students gain operating experience. schematically diagrammed 
panel board was equipped with lights and 5-digit displays that indicated flow 
rates, wastewater characteristics, and operating conditions various points 
the simulated plant. Using small keyboards, the instructor varied system 
demands and the student operated the plant and observed the consequences 
various operating strategies. 

The CAPDET program was obtained and made available for student use, 
and eventually became focal point for the course. 


The first three items listed were included the project proposal. The last 
item, the CAPDET program, was obtained the late phases the project, 
and quickly became important educational tool used the design course. 

Course Objectives.—An effective statement course objective describes 
the desired state the learner. Therefore, meaningfully stated course objective 
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one that succeeds communicating the intent the instructor. Once the 
instructor establishes the goals objectives the course and describes the 
procedures, content, and teaching methods, evaluation the student’s 
performance possible. 


The following course objective the one currently used ‘and given the 
students 473: 


Students completing the course must able locate the literature 
established bases design for each component wastewater treatment plant; 
select and design individual components form treatment train which 
will treat adequately municipal wastewater; and present the designed 
wastewater treatment system professional manner. (This describes the desired 
state the learner.) 

Students will provided formal lectures that include design approaches 
and examples. Assigned readings, addition the textbook, will made 
assist students locating bases design. Guest speakers, usually practicing 
engineers, will describe the roles others who typically work with design engineers 
and how design projects are completed. (This describes some the teaching 
methods—particularly the lecture portion the course.) 

digital computer program will available for each student evaluate 
his her individual design any treatment plant component. microprocessor 
simulated treatment plant will available for each student gain operating 
experience complement visit treatment plant. (This further describes 
some the teaching methods procedures—particularly the teaching tools 
developed the NSF-LOCI project.) 

Literature describing CAPDET, digital computer program which designs 
and economically evaluates treatment facilities, will available and instructions 
given its use and how analyze the various printouts. Students will 
assigned specific CAPDET projects and will allowed use the program 
compare alternative treatment schemes schemes developed lectures 
and homework assignments. (This describes the remaining teaching tool.) 

Engineering design calculation sheets, sketches, and contract documents 
obtained from practicing consulting engineer will available illustrate 
the form documentation required design engineers. (This provides students 
with basis comparison and indication how their work will evaluated.) 

During the semester, homework assignments will given design specific 
units treatment train. These assignments will graded based compliance 
with accepted design bases, apparent adequacy meet the specified requirements, 
and selected additional aspects outlined the assignments. For example, one 
assignment might emphasize high quality presentation design calculations, 
another can drawing some unit the treatment train, and still another 
might effectively written specification particular piece equipment. 
Closed book examinations will emphasize design calculations, selection units 
treatment train, and evaluation presented alternative designs. (This 
elaborates the methods used evaluate the student and further defines 
some the teaching procedures and expectations the instructor.) 


can seen this rather elaborate description course objectives, the 
CAPDET program only one the educational tools used the course. 
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However, has become important aspect the course, and sufficiently 
unique warrant additional consideration. 


CAPDET 


The primary purpose for developing CAPDET was its intended use guide 
designers, regulatory personnel, and others concerned with design and cost 
effective analyses alternative wastewater treatment facilities. However, 
teaching tool, particularly courses emphasizing design wastewater treatment 
facilities, extremely useful. Although 473 has not been developed 
rely exclusively CAPDET, other instructors might effectively develop course 
relying extensively CAPDET and the aforementioned references. 

CAPDET Model.—The aforementioned workshops and references are neces- 
sary effectively use CAPDET. However, brief description CAPDET 
included here allow better understanding how used the course 
(CE 473). 

The CAPDET program will design and economically analyze four different 
wastewater treatment schemes. treatment scheme consists blocks the 
liquid line, the secondary sludge line, and the primary sludge line. block 
treatment process location. The CAPDET user specifies selects the 
treatment process desired for each block. alternative treatment processes 
may used each block treatment process location. Figure shows 
typical treatment scheme with several alternative treatment processes the 
various blocks each the three lines, i.e., liquid sludge, secondary sludge, 
and primary sludge. All the processes are self explanatory except the three 
identified A-Mix, B-Mix, and Null. The A-Mix means that the secondary 
sludge mixed with the primary sludge before the first block. The B-Mix 
means this mixing takes place between the first and second block. Null means 
process accomplished and the computer skips directly the next block. 

The treatment scheme shown Fig. represents different treatment trains. 
treatment train similar treatment scheme, except that each block 
contains only one treatment process. Care must used nonsense treatment 
trains result. This may avoided using the four different treatment schemes 
allowed and using fewer alternative processes each block. 

Another input the CAPDET program the description the wastewater 
characteristics. This input must include least the average design flow rate. 
The program contains default data for all other wastewater characteristics. These 
are midrange values normally found domestic wastewaters, and include 
biochemical oxygen demand (BOD), suspended solids concentration, temperature, 
concentration nutrients, and maximum and minimum flow rates equal 
the average flow. The CAPDET user needs specify only the wastewater 
characteristics which are different than the default values. The program will 
assign the default values all the wastewater characteristics remaining unspeci- 
fied. 

The program contains library unit processes which may selected 
the user and placed one the blocks treat waste stream. The design 
manual (2) reports the results literature search methods and bases 
design for each unit. Also included are the design procedures used CAPDET 
and list default values. The default values are used unless the user selected 
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other design values. For example, the primary settling unit default values for 
surface overflow rate 1,000 (41 the user selects 
surface loading rate, the program selects the number settling tanks based 
the design flow rate and the size each tank based the default value 
surface loading rate. 

The program has been developed analyze each treatment train. the 
treatment scheme shown Fig. were analyzed, separate treatment 
trains would analyzed. First, the liquid line would analyzed for the treatment 
train made of: (1) Preliminary treatment; (2) primary clarification; (3) trickling 
filtration; and (4) chlorination. The preliminary treatment units would designed 
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FIG. 1.—Typical Treatment Scheme 
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based the wastewater influent characteristics. The primary clarification unit 
would designed based the effluent produced preliminary treatment. 
Sludges generated the primary units would input the primary sludge 
line. other primary sludge producing processes had been included, that sludge 
would also added and mixed with the sludge from the primary clarification 
units and serve input the primary sludge line. Similarly, secondary sludges 
generated the liquid line processes are input the secondary sludge line. 
The primary clarification effluent would influent the trickling filter, 
which includes secondary sedimentation, and finally the secondary effluent would 
influent the chlorination units. After all the liquid line treatment processes 
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are designed, the secondary sludge line would analyzed. the first treatment 
train the system shown Fig. secondary sludge treatment would include 
floatation followed mixing the concentrated sludge with the primary sludge 
between the first and second block (B-Mix). The supernatant from the sludge 
concentration steps all returned the liquid line and imposes additional 
load those facilities. 

separate cost routine estimates capital, operating, and maintenance costs 
for each unit, and performs annual cost analysis each treatment train 
over the design life. The economic analysis includes comparison and ranking 
each train. 

Several forms output are possible for the user select. These range from 
detailed list quantities and costs for each unit every treatment train 
simple list showing the most favorable alternatives. effluent requirement 
can imposed and any treatment train which fails meet the effluent limitation 
will omitted from the economic ranking. 

CAPDET Classroom.—The instructor supplements reading assignments 
the CAPDET user’s guide (1) and design manual (2) with several lectures. The 
readings and lectures have been scheduled combine learning how use 
CAPDET with better understanding the design process the following 
sequence: 


brief description the CAPDET model and format provided with 
several simple sample runs selected teach the student use the CAPDET 
program. The program input requirements are emphasized and the various types 


output are demonstrated. Typically, maximum use made the default 
values and conventional secondary biological treatment trains are employed. 

detailed consideration the design procedures used the CAPDET 
program centered one treatment process. The primary clarifier design 
serves the usual example because relatively straightforward design 
and design which has been considered the course prior introduction 
the CAPDET program. Each student selects assigned another unit 
investigate individual homework assignment. This primarily literature 
study and results written report comparing CAPDET design and default 
values design approaches and values found the literature. second aspect 
this phase study evaluate the effect changing the CAPDET default 
values throughout the ranges found the literature. 

The method used CAPDET economically evaluate alternative treatment 
trains presented the students through lectures and reading assignments. 
The homework assignments include CAPDET runs which require students 
consider primarily the economic impact several quite different treatment 
trains. Typically, several conventional biological treatment trains, several physi- 
cal-chemical treatment trains, and one two land treatment trains are compared 
when used treat specific municipal wastewater. 

final project-type assignment made. One more nearby municipal 
wastewater treatment plants are visited and reports, plans, and specifications 
used construct these facilities studied. Each student, using the actual design 
details, required propose four substantially different treatment trains 
for one these plants and evaluate these using CAPDET. final written 
report must submitted along with the CAPDET output. These reports include 
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justification the treatment trains selected, each treatment unit, and design 
values used. Because the design for real system, default values must closely 
match the real conditions appropriate design values selected and justified. 
The final project report also must include recommendation, with justifications, 
treatment train for the real plant. 


The use CAPDET the design course, 473, has proven 
excellent educational tool. Students can conveniently and quickly generate 
realistic designs many different treatment units and treatment schemes. The 
outputed design quantities and cost details make possible student evaluations 
and selection treatment train from many possible alternatives. One the 
primary responsibilities design engineer select the best alternative. 
Classroom experience evaluating and selecting the best alternative had not 
been obtainable prior introduction CAPDET the course. 

The summary design basis present for each unit also makes convenient 
for students consider detail suitable bases design. Much the tedious 
effort required for detailed design can omitted and students can view first 
hand almost infinitely more alternatives than when using more traditional design 
education approaches. 


Procedure for the Design and Evaluation Wastewater Treatment 
System: User EPA 9-79-01, Office Water Program Operations, United 
States Environmental Protection Agency, Washington, D.C., May, 1979. 

Wastewater Treatment Facilities Major EPA 
Office Water Program Operations, United States Environmental Protection Agency, 
Washington, D.C., Sept., 1978. 
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MARKETING SERVICES: IMPACT RULINGS 


INTRODUCTION 


During the past several years, the consulting engineering profession has been 
the target court suits and investigations conducted the Federal Trade 
Commission (FTC), Justice Department, and other Federal agencies. These 
actions are achieving their established goals removing alleged barriers 
competition, eliminating uniform fees and standard formulas for computing fees, 
lifting bans advertising, and exposing practicing engineers the workings 
the open marketplace. cannot stated, with any certainty, whether the 
final result will improved quality professional services with better cost 
efficiency, poorer service higher fees (16). apparent, however, that 
the manner which consulting engineers conduct their business activities, 
particularly the area marketing their services, has changed and will continue 
undergo change for some time. 

This paper focuses on: (1) How engineers have historically marketed their 
services; (2) the specific rulings which have had the most significant impact 
the engineering profession; (3) the positive and negative aspects associated 
with advertising and competition among engineers; and (4) several positive 
actions which can taken engineers more effectively compete marketing 
environment that undergoing dramatic change. 


History Practices 


The professional groups which represent consulting engineers, primarily the 
American Consulting Engineers Council (ACEC), the American Society Civil 
Engineers (ASCE), and the National Society Professional Engineers (NSPE), 
have banned advertising and price competition various grounds (6). Advertising, 
except its simplest forms, i.e., yellow page listings, business cards trade 
magazines, has been prohibited the premise that such activity self-lauda- 
tory manner and could interpreted the public unprofessional. Price 
competition has been prohibited the grounds that pricecutting would sacrifice 

Vice Pres., O’Brien Gere Engrs., Inc., Suite 1760, 1617 Kennedy Boulevard, 
Philadelphia, Pa. 19103. 

Note.—Discussion open until September 1981. extend the closing date one month, 
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ASCE. Manuscript was submitted for review for possible publication September 18, 
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work quality and result less thorough investigations. The feared outcome 
contract award based the lowest price the threat public health and 
safety which could result when price, not qualifications, the deciding selection 
factor (4). 

The key elements marketing engineering services have been, and continue 
be, personal selling efforts and furnishing services acceptable quality 
reasonable cost. Marketing strategy normally includes high degree 
selling, well missionary selling. Often relationship 
established with prospective client, usually over long period time, 
before assignment obtained. Person-to-person (engineer client) service 
maintained during the production work and following the completion 
assignment. 

most cases involving development/service selling, the engineer develops 
the scope the project conjunction with prospective client, without any 
reimbursement cost commitment retain the engineer the future. 
the prospective client perceives sufficiently high degrees competence and 
compatibility the part the engineer, may offered the initial opportunity 
obtain the assignment. still necessary that project approved, 
scope services accepted, and fee negotiated. The expense the 
engineer significant, with many intangible benefits accruing the prospective 
client. 

With existing clients, most engineers follow similar selling technique, but 
write off the sales effort the current revenues being generated from on-going 
assignments. Missionary selling occurs when assignments are completed the 
engineer operating between projects. Such services can include advice 
engineering-related matters, consultations specific problems and assistance 
preparing budgets, minor reports, etc. These services are usually furnished 
without charge, but with the informal understanding that the engineer will 
given opportunity obtain future work. 

Many firms have based their entire marketing strategy personal selling, 
client satisfaction obtain repeat business, and referrals potential clients. 
The cost the consultant’s services, proportion the total project cost, 
usually very low and the client’s interests are centered engineering quality, 
construction cost-saving features, and the professional relationship. The client’s 
satisfaction often leads additional work new assignments. Growth such 
firms often slow, but fairly continuous (14). 

Some firms use particularly ‘‘charismatic’’ individual known stature 
obtain clients and close deals. The client then assigned different principal 
engineer the firm serve project manager for execution the work. 
While growth can often dramatic, depending the qualities the ‘‘charis- 
marketer, client dissatisfaction can often set because disagreements 
who should managing the project because the client perceives 
deterioration its relationship with the firm (5). 

Other firms conduct business basis, where the principal 
who obtains the commission also serves client coordinator and project manager. 
Within recent years, this has been the most consistently successful approach 
client services and marketing (5). The primary reason for its success appears 
the continuity and stability that results from personal relationship being 
established before, during, and following engineering assignment. 
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Process 


Regardless the marketing client management style used various firms, 
the majority have operated within selection procedure that significantly limits 
price competition and supplanting another engineer. This procedure, which 
continues supported majority clients, involves competitive selection 
based qualifications. 

The selection process relatively straightforward. The client will make known 
its need for consulting engineering services through direct solicitations one 
more selected firms, through general announcements newspapers and 
publications. Qualification records are submitted interested engineering firms 
for review the prospective client, who then selects number firms 
prepare detailed proposal attend interview, both. 

Following the client’s review all documents and, possibly, personal inter- 
views, lists each firm order preference. Preparation price proposal 
and negotiations with the highest rated firm then proceed. price scope 
services cannot successfully negotiated, then the discussions with the 
initial firm are terminated, and the client proceeds negotiate with the next 
firm the list. time more than one firm involved the price and 
scope negotiation process (7, pp. 53-54). 

This process for professional engineering services must 
followed all Federal agencies, required the Brooks Act (P.L. 92-582). 
This law reaffirms Federal policy basing selection competence rather 
than price (9). Many state and local governmental agencies, well private 
concerns, follow similar procedures. 

The key factor historical marketing practices has been that, whether the 
competitive selection process used assignments are awarded the basis 
on-going relationship, the competence the engineer determined 
acceptable before price negotiations are commenced. 


Ruunes 


The three major Supreme Court rulings that have had the most significant 
impact how engineers conduct their business activities are: (1) Goldfarb 
versus Virginia State Bar (1975); (2) Bates al. versus State Bar Arizona 
(1977); and (3) National Society Professional Engineers (NSPE) versus United 
States (1978). 

Goldfarb versus Virginia State Bar, the Court ruled that professionals 
were subject antitrust laws and fee schedules violated those laws (13). While 
the original case was filed against the legal profession, has been interpreted 
being applicable all professions which adopt standard fee schedules 
restrain price competition. This was emphasized consulting engineers through 
the NSPE suit, which the Court ruled that the Society’s ban against price 
competition was violation the Sherman Act (8). 

The NSPE decision was narrow one, and the Court did not say that engineers 
must bid that clients must seek prices prior selection engineer. 
The decision was restricted the removal restraints price competition 
that were being enforced professional societies (11). The Court also noted 
that the Brooks Act, which requires method selecting engineers similar 
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the traditional lawful (15). 

Bates al. versus State Bar Arizona, the Court ruled that outright 
bans advertising professionals violated the First Amendment. the 
other cases which have been cited, the decision was narrow one that 
did not require advertising, rather eliminated restraints mandated the legal 


profession. This decision has also been applied the consulting engineering 
profession (17). 


Impact 


result these rulings, numerous Federal and state agencies have initiated 
actions establish price factor (sometimes the deciding one) selecting 
engineers. They have also acted establish new criteria within which the 
profession must compete. The FTC, Justice Department, and General Accounting 
Office (GAO) have been particularly aggressive the matter price competition. 
1976, the GAO called for the repeal the Brooks Act favor selection 
based, least partially, price (9). date, the GAO proposals have not 
been adopted Congress. 

instances where nonfederal government units are using Federal funds 
design construct projects, certain Federal agencies attempt circumvent 
the Brooks Act encouraging requiring price competition selecting 
engineer. addition, many public agency clients have been misled incomplete 
inaccurate reports and news articles into believing that price competition 
now required result the Supreme Court rulings. 

Consulting engineers are confronted with the realities complex issue. 
How does the profession maintain integrity, quality, and profitability 
environment which encouraging advertising and price competition? How will 
consulting engineers adjust their marketing strategies cope with changing 
market and deal with two elements the marketing mix (price and promotion) 
that have traditionally played secondary roles? 


Price 


the area price competition, consulting engineers are disadvantage 
when establishing price because the following factors: 


usually difficult, and sometimes impossible, accurately define the 
level scope services, both, required the consultant. This particularly 
applicable the initial (comceptual) stages project, (7, pg. 54). 

Often the client has limited capabilities prepare standard scope 
services for pricing, evaluate technical proposals, and compare levels service 
when competitive proposals are solicited (7, pg. 56). 

engineer, seeking price advantage, might resort ‘‘defensive 
resulting overdesigning and higher construction cost (11). 

The professional can forced into the position contractor, placing 
his cost services higher priority than his client’s needs. The professional 
can confronted with having choose between financial losses assignment 
sacrificing work quality (4). 
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There are negative factors which can affect clients well. For example, 
could costly develop project conceptually and prepare comprehensive 
scope services—functions which many consultants perform free charge 
nonprice competitive situation involving developmental selling. 

Clients can also exposed lawsuits when soliciting bids for professional 
services. Clients who advertise for bids the open market and subsequently 
attempt reject low-bidding engineer could sued for slander. The client 
would publicly stating that consultant, licensed the state practicing 
professional engineer not qualified render services. 

The client also must alert the possibilities bid, whereby 
engineer job, with the intention making profit through multiple 
claims for through follow-up work project which not bid. 

The advantages which might accrue the profession and society include: 
(1) The potential for lower-cost engineering services; (2) making the engineer 
better informed and more capable businessman; (3) creating more openings 
for assignments with clients who have consultants; and (4) allowing 
qualified firms which have superior management capabilities grow. 

evaluating whether not price competition truly results lower costs, 
data which permit comparisons all cost elements, including construction, 
must developed. The current majority opinion knowledgeable clients, 
including several Federal agencies which retain engineers regular basis, 
that total project costs will increase substantially engineers are forced 
economize remain competitive (7, pp. 55-59). 


ADVERTISING 


The subject advertising more subtle problem for consulting engineers. 
Clients, Federal agencies, and courts law cannot require advertising—they 
can only encourage and allow happen. Nonetheless, promotion through 
advertising controversial topic when the public’s need know weighed 
against the consulting engineer’s desire present himself dignified, nonself- 
laudatory, factual, and professional (1). 

Properly controlled and executed advertising campaigns can: (1) Educate the 
public the role the engineer and the value his services; (2) expand 
market exposure for the consulting firm; (3) result economies scale 
reaching more prospective clients for less money; (4) allow engineers address 
specific markets with exact information; and (5) educate potential clients 
the depth services particular firm can provide (12). 

also possible that advertising would tend make the market structure 
for engineers more competitive helping new firms enter markets and 
increasing the overall demand for engineering services. Advertising could also 
stimulate competition engineers promote any advantages which they might 
have the marketing mix, such product (services) location (3, pg. 103). 

Potential negative effects advertising include: (1) The need pass advertising 
costs clients; (2) the potential for using misleading; self-laudatory, 
unprofessional advertising which would lessen the image the engineer from 
the public’s viewpoint; (3) advantages provided large firms with substantial 
resources; and (4) reduction the amount free publicity often made available 
the profession the various media (12). 
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The advantages advertising seem outweigh the disadvantages 
significant margin. Groups which require professional services are seldom swayed 
exaggerations claims, and such methods will avoided the knowledge- 
able practitioner. The potential for increasing the demand for services through 
advertising appears such magnitude that advertising’s proportionate 
cost impact would low. Publicity would still attainable; however, would 
require improved skills and more meaningful material attract the interest 
the media (3, pg. 106). 


Consulting engineers should develop approach marketing professional 
services that will take into consideration price competition, advertising, the 
need maintain open, ethical approach practicing engineer, and the 
requirement that the engineer continue hold the public good and safety above 
personal gain. 

difficulty associated with developing definition professional services 
marketing the lack specific information and research the topic. There 
seems general agreement, however, that the professional engineer 
concerned with producer services (as opposed consumer services), that 
seldom provides personal services which directly benefit individual. 
physician renders services the individual, and thereby provides consumer 
services. The engineer most often serves the public, group agency 
through his practice (10). 

The professional service can distinguished from other types services 
products using the following criteria any definition: 


The service should provided by, under the direction of, qualified 
(licensed) individual, advisory nature and oriented toward problem 
solving. 

The service should involve assignment from the buyer (client) the 
seller (engineer). 

The individual firm rendering the service should independent 
suppliers other goods and services (10). 


The definition which seems closely fit the criteria cited herein and which 
recognizes the unique situation confronting the professional was presented 
Kotler and Conner 1977: 


Professional services marketing consists organized activities and pro- 
grams professional services firms that are designed retain present 
clients and attract new clients sensing, serving and satisfying their 
needs through delivery appropriate services paid basis manner 
consistent with creditable professional goals and norms (14). 


meeting the new challenges price competition and advertising, the engineer 
should recognize that: 
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Satisfying and retaining clients important activity today was 
prior the court rulings. 

Marketing strategy should take into account the definition services 
provided, where the services are delivered, the manner which price 
will dealt with and how advertising will used. 

planned, organized program marketing must pursued dynamic 
basis. The engineer should pursue strategy that best fits the capabilities and 
orientation his organization. 


The traditional, credible goals and norms the profession must adhered 
to. 


There are positive actions that can taken the knowledgeable engineer 
to: (1) Minimize the negative effects price competition; (2) maximize the 
possibility for continuation acceptable competitive selection procedures 
based competence; and (3) increase market share. These include: 


Vigorously support the efforts the professional societies retain the 
Brooks Act and similar laws currently force the state and local governmental 
levels. Recent successes turning back bid-oriented laws Florida and Alabama 
indicate that agencies can convinced that the qualifications and experience 
the engineer have important bearing the overall project (12). The 
State New York recently joined growing list states which operate under 
law. 

Work with clients and interested groups developing proper selection 
criteria and procedures, placing emphasis the important cost-savings role 
the qualified engineer assumes any project (usually the cost detailed design 
services less than total project cost). These criteria should follow 
the pattern the Brooks Act. 

Consider alternate markets where price not important factor. addition 
the Federal government, many state agencies prohibit price selection 
criterion. The disadvantage working for the government can profitability. 
Many overhead costs cannot applied Federal government projects, and 
profit margins are often severely limited through government audits. 

Where the client insists that price must factor, suggest the alternative 
prequalifying engineers before priced proposals are solicited. Ensure that 
well-defined standard scope services, without variation, used all 
consultants who submit prices. Verify that price one factor, not the sole 
criterion. Evaluate the capability the client compare qualifications and 
price arriving informed opinion selection. 

Never enter into competitive bidding situation where the field 
the scope work poorly defined, the prospective client unqualified 
evaluate proposals. Respond with specific, written comments and objections 
which clearly state the case against the procedure being followed. 


Within the area advertising and related promotional activities, the following 
program recommended: 


Retain marketing communications specialist assist developing 
advertising program and budget. Consider such vehicles quarterly newsletter, 
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fact sheets, project profiles, brochures, annual report, and news releases (13). 

Use the communications materials keep recent and current clients advised 
the firm’s achievements, and penetrate new market areas, whether 
they geographic based new type service. 

using advertisements, develop them part overall marketing 
program. Base the ads major creative concept which ahead competitors 
and tailor the ads fit the media being used. Utilize the services graphics 
designer copywriter, both (12). 

Never exaggerate nor make unsubstantiated claims. Stay with the facts 
maintain image professionalism and competence. 

Plan and pursue vigorous public relations program include papers, 
seminars, articles, presentations, and awards competition. Orient the program 
toward publications, conferences, and events which prospective clients have 
interest. 


Throughout all the marketing effort, emphasis should placed the 
highly personal relationship that exists between the competent professional and 
his client. Regular communication and followup are essential, whether one 
dealing with ongoing potential client. The personal attention principal 
who communicates effectively can have positive impact client’s decision- 
making process. 


The impact the court rulings clear. Engineers must alter their marketing 
strategies deal with price competition and use the advantages offered through 
advertising. properly dealt with, increased competition could result 
increased demand for engineering services, better public awareness the 
role the engineer, improved performance consultants, and increased cost 
efficiency. 

Engineers can minimize the risks lost business and poor profit margins 
supporting selection procedures which place price its proper perspective—as 
one element the overall marketing mix. Engineers must improve work efficiency 
and business practices lower overhead costs and maintain competitive pricing 
structure. They should seek out markets which they are qualified furnish 
the requested services, thereby improving their capabilities demonstrate 
competence and estimate costs accurately. 

price-competitive situations, the elements prequalification, standard scope 
services, selection criteria, and capability the client make judgments 
should evaluated and factored into the marketing effort. Wide open, pure 
bidding situations should avoided and specific objections should filed 
with the appropriate agencies individuals. 

Engineers should use marketing communications and advertising the maxi- 
mum extent commensurate with cost benefits. addition informing the public 
the dangers pure price competition, communications efforts should 
convey the capabilities the firm, recent accomplishments innovative 
trend setting nature, and news general interest the target group. The 
advertising and promotion effort should planned and coordinated outside 
professional ensure balanced, dynamic program. 
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Competition has come all the professions, with perhaps the greatest 
impact the consulting engineer. Engineers should committed excelling 
that competition, providing quality services clients efficiently 
possible. imperative that professionalism not sacrificed the process 
meeting this new challenge. 
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ASCE ZonAL MANAGEMENT CONFERENCES: 
Circa 1980 


INTRODUCTION 


This paper describes the present day ASCE Zonal Management Conferences 
that have evolved from simple meetings section leaders the 
more structured and well organized conferences with the involvement 
national officers and local section/branch leaders. Earlier activities what 
now the Zonal Management Conference were discussed the paper, 
shops—Foundation ASCE Grass Roots Paul Kuhn (1). 

The Zonal Management Conferences have long been vehicle utilized 
ASCE advise the opportunities for branch and section officers develop 
their management skills and advise program ideas and methods 
implementation for various size local units. Discussions are conducted concerning 
ASCE organizational hierarchy and the relationship the National Structure 
the local units. Those are important elements understanding each the 
functional units and their interactions, from the national level Board Direction 
and professional staff the volunteers the zonal, regional, district and local 
section levels. 

Conference participants relate first-hand experiences with regard unit 
organization, programs, finances, communications, and public relations. Up-to- 
date topics issues (i.e., professionalism, ethics, maintaining competence, 
employment conditions) are brought the fore and are discussed participants. 
The key issues presented may relayed back the Branch for further 
discussion and exploration with intentions eliciting roots’’ viewpoints, 
pin-pointing problems, and developing appropriate local action programs. Specific 
organizational topics included: membership retention and defining members 
needs; ways meet the increasing financial needs; how get the concerns 
members the section/branch officers; public affairs programs; and tech- 
niques. 

The direct contact local leaders with national officers and staff effectively 

Engr., Chicago Dept. Public Works, Bureau Engrg., Room 700, 
320 North St., Chicago, 60610. 


Note.—Discussion open until September 1981. extend the closing date one month, 
written request must filed with the Manager Technical and Professional Publications, 
ASCE. Manuscript was submitted for review for possible publication August 22, 1980. 
This paper part the Issues Engineering—Journal Professional Activities, 
Proceedings the American Society Civil Engineers, Vol. 107, No. EI2, 
April, 1981. ISSN 
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sets forum for the exchange ideas. National goals and programs are explained 
the one hand, while section/branch concerns and problems are brought 
the attention national officials. Regional and district leaders and Directors 
have opportunities discuss matters special Your sessions 
district breakfasts which are chaired the District Director. The introduction 
the Director and the new local leaders the district provides the occasion 
for discussing problems programs peculiar that district and the manner 
which they relate the overall framework the national Society. 
Presentations the delegates the practices and experiences their 


section branch bring forth working examples the local unit operating successes 
and failures. 


ORGANIZATION 


The Conferences are held annually each the four ASCE Zones usually 
late January early February. The presiding officer the Zonal representative 
the Committee Sections and District Councils (CS DC) with support 
being provided the Field Services Director ASCE. The Conference program 
revised annually with consideration given evaluations and comments provided 
Conference participants. Each section and branch invited send delegate 
represent the unit. Larger sections without branches may send two delegates. 
Official delegates are reimbursed for and diem’’ expenses 
accordance with ASCE rules pertaining reimbursement travel costs. 
Additional delegates may attend the conferences nonreimbursement basis. 
Those expenses would borne fully the section/branch, the delegate, 
his employer. 


Conrerence Format 


The Conference Format has evolved over the years into effective method 
active participation the delegates through the delivery previously assigned 
discussion topics their inclusion panels round-tables. 

The typical two-day meeting outlined the following. Although the format 
may adjusted from year year participatory involvement the delegates 
the principal method used for the effective development new ASCE leaders 
which the basic objective the Conferences. 


Evening One 


Registration, Introductions, Greetings, Conference purposes and objectives. 

ASCE national Operations, Report Executive Director. 

Your Directors,’’ separate meetings section/branch leaders with 
their District Directors. 


Second Day 


Topical presentations and discussions i.e., Organizations, Communications, 
Member Services. Discussion groups are formed discuss selected topics. 
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Chairperson and Resource person requested summarize comments and/or 
prevailing viewpoints. 

Topical presentations and discussions i.e., Membership Promotion and 
Retention, Professionalism and Maintaining Competence. 


Select Professional Activities Committee (PAC) presentation: Key ASCE 
Professional Concerns. 


Third Day 


Reports from discussion groups. 

Encounter Sessions, ASCE Executive Director, President, and President- 
elect answer questions from conference delegates. 

Presentation Luncheon—President presents Conference Certificate. Presi- 
dent-elect discusses future prospects. 

Effective Branch Management—Field Services Director gives Pro- 
fessional Staff viewpoint, suggestions for motivating local members and officers. 


Effective Management requires that local ASCE leaders apply 
all the skills they already possess plus the knowledge acquired from ASCE 
Management Conferences, ASCE publications and communications, and ASCE 
National Officers and leaders who have earlier served section president 
other officers. The skills, knowledge, and resources the local unit must 
also fully utilized and coordinated order succeed achieving the 
sections current objectives and goals. 

The Field Services Director provides insights into the various methods and 
techniques which have successfully been employed the local level. Sec- 
branch Management needs vary depending many factors such as: size 
membership, urban and rural differences, and the availability educational 
and meeting facilities. Management Techniques and their applications assist 
meeting sections needs are suggested. Methods with which encourage 
participation section officers, Committee members, and the general member- 
ship, are presented. Understanding human behaviour and applying motivation 


dynamics means achieve particular goals volunteer organization 
stressed. 


Participants 


special evaluation sheet distributed each delegate requesting the 
participants view various aspects the conference including: (1) Format; 
(2) topical content; (3) materials; (4) facilities; (5) location; (6) National officers; 
and (7) staff involvement. 

The forms are evaluated the Committee Sections and District Councils 
with the intention inputing any useful comments suggestions modify 
the following years program. Past experience has indicated that the evaluation 


sheets continue measure the effectiveness the Zonal Management Con- 
ferences. 
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The effectiveness the Zonal Management Conferences have been amply 
demonstrated through the repeated participation most the sections and 
branches and the initiation new and innovative programs the local level. 
Opportunities for common meeting grounds for national and local leaders has 
continually encouraged local leaders return their Sections enthused and 
equiped assist their unit move ahead professional and technical programs 
better serve the membership the local level. The Management Conferences 
also provide the participants the opportunity learn the interdependent 
operations ASCE and obtain first-hand information the current policies, 
goals and programs the national organization. The acquaintanceship developed 
with the National officers, ASCE staff, and other delegates, can frequently 
develop into opportunities for service the National level PAC Technical 
Activities Committees (TAC) even the Board Direction. 


Kuhn, A., ASCE Grass Roots Jssues 
Engineering—Journal Professional Activities, ASCE, Vol. 100, No. Proc. Paper 
10842, Oct., 1974, pp. 289-292. 
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DISCUSSION 


Note.—This paper part the Issues Engineering—Journal Professional Activities, 
Proceedings the American Society Civil Engineers, Vol. 107, No. EI2, 
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Discussions 


Discussions may submitted any Proceedings paper technical note published any 
Journal any paper presented any Specialty Conference other meeting, the Proceedings 
which have been published ASCE. Discussion paper/technical note open 
anyone who has significant comments questions regarding the content the 
note. Discussions are accepted for period months following the date publication 
paper/technical note and they should sent the Manager Technical and Professional 
Publications, ASCE, 345 East 47th Street, New York, N.Y. 10017. The discussion period may 
extended written request from discusser. 

The original and three copies the Discussion should submitted (220-mm) 
(280-mm) white bond paper, typed double-spaced with wide margins. The length 
Discussion restricted two Journal pages (about four typewritten double-spaced pages 
manuscript including figures and tables); the editors will delete matter extraneous the 
subject under discussion. Discussion over two pages long will returned for shortening. 
All Discussions will reviewed the editors and the Division’s Council’s Publications 
Committees. some cases, Discussions will returned discussers for rewriting, they 
may encouraged submit paper technical note rather than Discussion. 

Standards for Discussions are the same those for Proceedings Papers. Discussion 
subject rejection contains matter readily found elsewhere, advocates special interests, 
carelessly prepared, controverts established fact, purely speculative, introduces personalities, 
foreign the purposes the Society. All Discussions should written the third 
person, and the discusser should use the term when referring himself. The 
author the original paper/technical note referred 

Discussions have specific format. The title the original paper/technical note appears 
the top the first page with superscript that corresponds footnote indicating the 
month, year, author(s), and number the original paper/technical note. The discusser’s full 
name should indicated below the title (see Discussions herein example) together with 
his ASCE membership grade (if applicable). 

The discusser’s title, company affiliation, and business address should appear the first 
page the manuscript, along with the Proceedings paper number the original 
note, the date and name the Journal which appeared, and the original author’s name. 

Note that the discusser’s identification footnote should follow consecutively from the original 
note. the paper/technical note under discussion contained footnote numbers 
and the first Discussion would begin with footnote and subsequent Discussions would 
continue sequence. 

Figures supplied the discusser should designated letters, starting with This also 
applies separately tables and references. referring figure, table, reference that 
appeared the original paper/technical note use the same number used the original. 

suggested that potential discussers request copy the ASCE Authors’ Guide 
the Publications ASCE for more detailed information preparation and submission 
manuscripts. 
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ConsuLTING ENGINEERING GRADUATE 
Closure Lloyd Ketchum, 


The writer thanks Viraraghavan for his thoughtful comments and recommen- 
dations. The suggestion that practicing engineers included the educational 
process, appointment honorary faculty member adjunct professor, 
desirable and should encouraged. However, this would require the use 
university resources which would otherwise available for full-time faculty, 
contribution time the practicing engineers. This contribution time 
appears likely. recent research project, use was made advisory 
committee which included practicing consulting engineers and engineers from 
treatment plant operations. Those individuals contributed their time that effort. 
more detailed description that advisory committee activity has been reported 
elsewhere (7). 

The discusser appears correct his opinion that consulting engineers 
would unlikely commit their funds graduate student support. date 
consulting engineer has contacted the writer discuss this possibility, and 
several exploratory discussions originated the writer have not generated any 
substantial interest. This very disappointing because the need real, and 
graduate students, university faculty, and the consulting engineering profession 
all would benefit from this type program. 

undoubtedly true, the discusser suggested, that support would 
more likely the student’s research thesis project was project normally 
carried out behalf the firm’s client. Unfortunately, the likelihood matching 
the student’s project requirements, listed the author, with the requirements 
the consultant’s client are remote. The problems associated with simply the 
timing the project, alone would likely prevent this coupling objectives. 
Students begin the fall, are most productive their research efforts during 
the following summer, and complete the written reports about Christmas 
later the following year. Few clients can tolerate this time schedule. 

Alternatively, the students could work day-to-day basis addressing the 
immediate demands the consultant. This approach more likely provide 
student support and consulting engineering experience, but almost totally negates 
the educational objectives independent student thesis. 

The author still believes that the five requirements presented are valid and 
necessary for educationally sound student thesis-type project, but agrees 


that development the required support unlikely, unless possibly substantial 
promotional effort made the universities. 


Ketchum, Jr., H., and Irvine, L., Research and Potential Users: 
Closing the Engineering Education, Vol. 68, No. Jan., 1978, pp. 310-312. 


1979, Lloyd Ketchum, Jr. (Proc. Paper 14889). 
Prof., Dept. Civ. Engrg., Univ. Notre Dame, Notre Dame, Ind. 46556. 


APRIL 1981 


Master’s Bac* 


The writer thanks Rodenberger for his interest the paper and for his valuable 
comments. The discusser suggests that preferable place the internship 
requirement the doctoral level rather than the master’s level. The writer 
fully agrees, but sees reason for excluding the internship one the 
ways for satisfying the creative component master’s degree. This point, 
however, somewhat irrelevant the issue. The writer’s main point that 
all qualified students who complete master’s degree program (whatever the 
creative component) possess enhanced capabilities for practice; such program 
may viewed professional program, according any reasonable definition 
that term. The writer’s concern that those who enter the program without 
first degree engineering are deficient the broad areas knowledge 
which all civil engineers are assumed be, least, modestly proficient. 
Rather, they are qualified severely circumscribed area civil engineering 
practice. That circumscription can made evident most easily through the 


uniform adoption of, and rigid adherence to, degree titles that would provide 
the needed distinction. 


b 
Hours? 


The comments and points raised the discusser are held many other 
design professionals. The writer’s opinions the topic are molded the 
business climate. Discouraging employees primarily business 
decision made the employer insulate the firm from professional liability 
claims arising from employees taking outside professional work. 

The writer agrees that employee’s time his own once leaves the 
office. The writer would have the moonlighting employee notify his employer 

“October, 1979, James Parcher (Proc. Paper 14921). 

and Head, School Civ. Engrg., Oklahoma State Univ., Stillwater, Okla. 74074. 

1980, David Biggs (Proc. Paper 15104). 

Ryan-Biggs Engineering, P.C., 297 River St., Troy, N.Y. 12180. 
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his situation, mentioned the original paper. Each should agree that 
the activity does not create conflict interest potential liability risk for 
the employer. 

The need for professional liability insurance often debated; each firm must 
make its own decision. Many knowledgeable clients will require that their 
consultants have insurance. 

The writer not qualified explain legal theory the discusser requested. 
The writer can, however, relate details provided professional liability 
insurance carrier. The carrier’s policyholder, engineering firm Florida, 
was defendant suit resulting from project undertaken moonlighting 
employee. The employer was brought court because the employee had 
insufficient assets pay claim. During the trial became known that the 
employer was fully aware that the employee was moonlighting and did nothing 
discourage the activity. was also determined that the employee had used 
the employer’s facilities, equipment, and materials. Moonlighting business had 
occurred during normal working hours from the employer’s office. Based 
these facts, the jury decided the employer was liable. The insurance carrier 
paid $500,000 expenses and indemity 1978. 

This case went trial. Other cases have been settled out court. But, 
each case, legal expenses were incurred the employer prove legal 
liability his part. The time and expense necessary for such case can only 
considered lost time owner, and should avoided. 

Several guidelines have been published (1,2,3,4). The recommendations are 
essentially the same. Employers should have office policy restricting use 
office facilities equipment, including the telephone, for moonlighting 
employment during after regular business hours. Furthermore, there should 
conflict interest with the employer, and personal clients should 


clearly advised that the moonlighter not representing the employer’s firm 
that specific project. 


Howell, B., and Howell, P., Untangling the Web Professional Liability, \st 
ed., Design Professional Insurance Co., San Francisco, Calif., 1976. 
Guidelines for Improving Practice, Vol. Number 10, 
Victor Schinnerer and Co., Inc., Washington, D.C., 1977. 
Professional Services Management Journal, MRH Associates, Jan., 
1980, 


Professional Services Management Journal, MRH Associates, June, 
1980, 
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The discusser’s comments are duly noted. The writer acknowledges the 
discusser’s concerns for the quality A/E services and technical expertise 
within the profession. everyone’s best interest maintain the highest 
levels technical expertise and quality services possible. argument. 
But the discusser appears have missed the entire point the writer’s comments. 
The point that, whether like not, price competition fact 
life! 

Price competition plays very important role our economy. All types 
industries must continually deal with price competition daily basis. 
The corner grocery market, the major department store, the state university, 
the national steel company and even A/E firm are all continually affected 
price competition factors. Whether our private lives our 
professional business lives, price competition something that are all 
aware and contend with. what’s new and threatening about price 
competition? 

what basis does our profession feel that should exempt from price 
competition? Why are any less susceptible the close scrutiny and control 
government are not responsive the needs our consumers than 
other industries professions? time that our profession face the issues 
hand. longer can stick our heads the sand and hope that the 
problems will away. The challenge that our profession faces this: How 
provide price competition without compromising our concerns for quality 
service technical expertise? Once have answered this question, 
will able provide the consumer with what wants and still provide 
competent professional services. 

The writer’s concern that our profession fails meet the challenge, 
the Department Justice will find way for us. This will not desirable 
solution for our profession and after the fact, will wish had found 
better method. 

The writer’s selection procedure not the only one possible. fact, may 
not work all. What important that our profession find new ways 
meeting the demands our consuming public. must continue the program 
education our consumers enlighten them the nature our services, 
the critical nature our efforts, and the benefits utilizing fully qualified 
consultants. the same time, should begin honest effort develop 
other procedures that allow for price competition factor that considered 
the selection A/E. 


“January, 1980, Kenneth Giberson (Proc. Paper 15117). 
Raymond Vail and Associates, P.O. Box 13815, Sacramento, Calif. 95813. 
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Closure Lanier Hickman, ASCE 


The writer would like thank Wegman for his cogent comments the 
thesis the paper. Wegman clearly expressed the continuing need for engineers 
broaden their skills and knowledge areas outside the highly technical 
field engineering. Indeed, engineers the public service area frequently 
are faced with the need help decision-making process totally based 
nontechnical issues. This demand demonstrates the need for the engineering 
curricula universities broadened include training nontechnical 
areas related public policy-making processes. 

Our universities need take long and hard look the curricula offered 
engineers. granted that the current approach training engineers rigorous 
and demanding. addition, the time complete the basic formal education 
for engineer lengthy and very expensive. Nevertheless, there need 
add the curricula training the communication sciences well public 
policy and administration. 

Finally, the writer quite agrees with Wegman that engineers need 
get involved public life through participation the political process. The 
engineer needs view his background trained thinker and decision maker 
one that can much help our society. However, does not appear 
that have many engineers elected public office. Wegman indicates 
that would interesting see, numerically, the proportion engineers 
compared other occupations that hold elected office. Such survey seek 
out this information might very interesting well instructive. 


Discussion Robert Henderson” 


The paper looking toward the probability predicting the time and magnitude 
earthquakes raises interesting questions for the civil engineer. Those questions 


“April, 1980, Lanier Hickman, Jr., (Proc. Paper 15340). 
Hickman Associates, 1629 St., Washington, D.C. 20006. 
1980, John Sorensen (Proc. Paper 15550). 


Civ. Engr., Div. Engrg. Design, Tennessee Valley Authority, 3106 Grant Building, 
Knoxville, Tenn. 37902. 
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are deserving serious discussion before the art fully implemented. However, 
the profession already has developed knowledge and methods that should provide 
reasonable resolution those problems. 

Obviously, any prediction impending earthquake would require concern 
for those structures and engineered facilities needed protect the public health 
and safety. Schools and hospitals would this category; dams should 
special concern and the maintenance essential public services could not 
overlooked. With sufficient advance design and analysis the adequacy 
inadequacy facilities this type could readily and rapidly determined 
for the anticipated conditions. areas known seismicity recent structures 
should already designed with known measure shock resistance. should 
possible efficiently accomplish the evaluation such facilities for any 
established condition. areas high earthquake risk such facilities should 
subjected ongoing studies their owners necessary ensure the 
safety the public. 

The engineering community already has taken steps that will enhance the 
usefulness earthquake prediction, although some measure taken for other 


reasons. Some steps already available address problems raised this paper 
are: 


The need for various information services, both, can discussed 
and publicized through the conferences and publications ASCE and similar 
organizations. This media already devotes substantial space discussion 
information resulting from earthquake studies. can readily expanded 


the need and knowledge justify. 

State professional registration boards provide means scrutinizing and 
monitoring the profession. Strengthening procedures and funding may desirable 
many cases. more active input from the practicing professional essential 
for the procedures achieve maximum effectiveness, but the mechanism 
existence. 

professional code ethics exists and active efforts are made enforce 
it. The code under continuing review the profession. This the strongest 
feature the protection the public from potentially unscrupulous operations. 
The greatest weakness the lack opportunity for the public provide 
input the code for its own protection. Another weakness the effort 
the public sector award professional service contracts based price. 

The initiation mechanism coordinate intragovernment earthquake 
engineering activities the area weakest action the profession. This paper 
Sorensen has emphasized the need for strengthening this area. seems 
probable that earthquake predictions are our future. 
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Discussion Randolph Thomas,’ ASCE 


The author should complemented for highlighting important factor 
contributing construction productivity improvements lack thereof. The 
research Borcherding (1,2) and others have served focus attention the 
need for the upward flow information, especially large construction projects. 

The writer has observed similar lack information flow (3). particular, 
problematic and symptomatic knowledge very slow working its way 
the management level where corrective action can initiated. Two techniques 
for the manager use determine how well doing his job were cited 
the author. These were: (1) Activity sampling techniques; and (2) time-lapse 
photography. The author stated that statistical validity can achieved through 
activity sampling few minutes for crew job site and suggested that 
the review timelapse film matter minutes can focus managerial 
attention job problems. 

the writer’s opinion that the review production data matter 
minutes from activity sampling time-lapse photography will superficial, 
biased, and potentially devisive inaccurate assumptions are made. The most 
common form activity sampling the work sampling technique, and, 
general, the minimum time required for study period one week. course, 
this depends upon the particular study objectives (4). Inferences from single 
work sampling tour are analogous infering the strength reinforced concrete 
foundation containing 5,000 (3,825 from the results single 
compression cylinder test. Other activity sampling techniques, such the 
rating, can used, but the manager should again cautioned about making 
inferences from single sample. 

Likewise, the superficial review time-lapse films can lead difficulties. 
The problems construction site are not acted out screen, but rather 
are hidden among maze construction materials, equipment, and craftsmen. 
Accordingly, first glimpses can very misleading. inaccurate evaluations 
are made, then the use time-lapse photography will more divisive 
element than valuable tool. Problems poor productivity emanates from 
the aspects material availability, interferences with other crafts, organizational 
effectiveness and communication, constructibility, procedures, specifications, 
and other factors. Most these problems will not readily apparent without 
close scrutiny the film. recent study maintenance operations 
asphaltic concrete pavements, the writer changed the data collection procedures 
three times before the nature the problem could substantiated. has 
been the writer’s experience studying more than 100 time-lapse films that 
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minimum several hours necessary document the causes affecting 
productivity. Obviously, the complexity the work environment and the type 
delays will influence the effort required. 

The writer does not wish imply that the techniques work sampling 
and time-lapse photography are not valuable tools. the contrary, they have 
been proven extremely effective tools isolating factors inhibiting 
construction productivity. But data collection must carefully planned, and 
above all, the evaluation results must not superficial. 
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The author deserves congratulations for excellent paper the regular 
involvement carefully selected practitioners the classroom outlining the 
experience the Tri-state University such program. 

The writer would like list below few more advantages such interactive 
program addition those indicated the author: 


The skeptical student begins appreciate that the skills and techniques 
imparted him are actually utilized the practice the profession (7). 

The student has opportunity identify areas where further study 
required; this could enable him choose such subjects thesis topics (7). 

The student exposed the fact that other nonengineering activities 
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such administrative duties, effective oral and written communication, and 
similar work form part the work professional engineers (7). 

Asa result his her primary nonacademic experience and perspective, 
the practitioner participating part-time teaching can offer unique counseling 
students areas related professional careers, and professional practice 
(8). 

Practitioner part-time faculty could help develop and participate 
realistic continuing education programs for professional engineers the area. 

dialogue between practitioners part-time faculty and full-time faculty 
could lead ideas for research and development (6). 


joint research project may help obtain funds for graduate student support 
and research from the practitioner’s client (industry, state). 

One disadvantage that often mentioned relates the nonavailability 
the part-time faculty participate committee work, student counseling, 
curriculum development and similar functions (5). not usually practical 
for part-time faculty participate such work. Nonclassroom responsibilities 
part-time faculty, any, should discussed with them prior any teaching 
involvement. 

The writer fully agrees with the author that the advantages involving 
practitioners the classroom are very significant comparison few 
disadvantages, which can minimized proper planning and selection. Such 
interactive program generally found successful most institutions; 
suggested that others not presently involved such program, should make 
beginning. 
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